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SUPERI R COURT OF THE STATE OF CALI FORNI A

IN AND FOR THE COUNTY OF ORANGE

ORANGE COUNTY WATER DI STRI CT,
Pl aintiff,

VS. No. 04CC00715

)
)
)
)
)
)
NORTHROP CORPORATI ON, NORTHROP)
GRUMVAN CORPCRATI ON, AMERI CAN )
ELECTRONICS, INC., GULTON )
I NDUSTRI ES, | NC., MARK IV )
I NDUSTRI ES, | NC., EDO )
CORPORATI ON, AERQJET- GENERAL )
CORPCRATI ON, MOORE BUSI NESS )
FORMS, | NC., AC PRODUCTS, )
I NC., FULLERTON MANUFACTURI NG )
COVPANY, FULLERTON BUSI NESS )
PARK LLC, and Does 1 through )
400, incl usive, )

)

)

)

)

)

)

Def endant s.

AND OTHER RELATED ACTI ONS.

Vi deot aped Deposition of
GLENN D. TOFANI, Volune 2, pages 228
through 441, taken on behalf of Plaintiff
at 650 Towne Center Drive, Costa Mesa,
California, beginning at 9:16 a. m

and ending at 4:33 p.m on Thursday,
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March 15, 2012, before MARI ANNA DONNER,

Certified Shorthand Reporter No. 7504,

Regi st ered Prof essi onal

No. 38410.

Reporter
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APPEARANCES:

For

For

Pl ai ntiff:

LAW OFFI CES OF M LLER, AXLI NE & SAWER
Attorneys at Law

BY: DUANE M LLER, ESQ

1050 Fulton Avenue

Suite 100

Sacramento, California 95825-4272
(916) 488-6688

(916) 488-4288 (facsinile)
dmller@oxictorts.org

Def endants and Cross-Conpl ai nants

Nort hrop Corporation and Northrop G umran
Cor por at i on:

LEW S BRI SBO S Bl SGAARD & SM TH LLP
Attorneys at Law

BY: ERNEST SLOVE, ESQ

BY: JAMES AL GEOCARI S, ESQ
221 North Figueroa Street
Suite 1200

Los Angeles, California 90012
(213) 250-1800

(213) 250-7900 (facsimle)

sl ome@ bbsl aw. com

geocari s@ bbsl aw. com

CYNTH A R THOWPSON, ESQ

Nort hrop Gruman Cor poration
One Hornet Wy M'S 110/ D4

El Segundo, California 90245
(310) 331-6815

(310) 263-5387 (facsinile)
cynt hi a. t honpson@gc. com
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APPEARANCES ( Cont i nued):

For

Def endant and Cross- Conpl ai hant

Moore WAl |l ace North America, Inc.:

For

For

GALLAGHER & GALLAGHER PC
Attorneys at Law

BY: MEGAN S. MEADOWS, ESQ
1925 Century Park East

Suite 950

Los Angeles, California 90067
(310) 203-2600

(310) 203-2610 (facsinile)
meadows @ hegal | agher gr oup. com

Def endant CBS Broadcasting, Inc.:

BOAWAN AND BROOKE, LLP

Attorneys at Law

BY: CLAI RE E. AUTHER, ESQ

879 West 190th Street

Suite 700

Gardena, California 90248

(310) 768-3068

(310) 719-1019 (facsinile)

cl ai re. aut her @owranandbr ooke. com

Def endant MAG Aerospace | ndustries,

H GGS FLETCHER & MACK, LLP
Attorneys at Law

BY: M CHAEL R G BSON, ESQ
401 West A Street

Suite 2600

San Diego, California 92101
(619) 236-1551

(619) 696-1410 (facsinile)

gi bsonm@i ggsl aw. com

Inc.:
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APPEARANCES ( Cont i nued):

For

Def endants Al coa d obal Fasteners,

and The Fairchild Corporation:

For

TATRO TEKOSKY SADW CK LLP
Attorneys at Law

333 South Grand Avenue

Suite 4270

Los Angeles, California 90071
(213) 225-7171

(213) 225-7151 (facsimle)

(No appearance nade.)

K&L GATES LLP
Attorneys at Law

4 Enbarcadero Center
Suite 1200

I nc.

San Francisco, California 94111-5994

(415) 249-1028
(415) 882-8220 (facsimle)
(No appearance nade.)

Def endant EDO Western Corporation:

MORGAN LEW S & BOCKI US LLP
Attorneys at Law

300 South Grand Avenue

22nd Fl oor

Los Angeles, California 90071
(213) 612-2500

(213) 612-2501 (facsimle)

(No appearance nade.)

’
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APPEARANCES ( Cont i nued):

For

Def endant Tel ex Conmuni cati ons

Hol di ngs, Inc.:

For
and

For

GORDON & REES LLP

Attorneys at Law

101 West Broadway

Suite 2000

San Diego, California 92101
(619) 696-6700

(619) 699-7124 (facsinile)
(No appearance nade.)

Def endants Crucible Materials Corp
Meggitt Defense Systens, Inc.:

DONGELL LAWRENCE FI NNEY CLAYPOOL LLP
Attorneys at Law

707 W1 shire Boul evard

Forty-Fifth Fl oor

Los Angeles, California 90071

(213) 943-6100

(213) 243-6101 (facsinile)

(No appearance nade.)

Def endants The Arnol d Engi neering

Conpany:

MJUSI CK PEELER & GARRETT LLP
Attorneys at Law

BY: STEVEN J. ELIE, ESQ

650 Towne Center Drive

Suite 1200

Costa Mesa, California 92626
(714) 668-2447

(714) 668-2490 (facsinile)

s. el ie@mpgl aw. com
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APPEARANCES ( Cont i nued):

For

Conpany and Cross-Def endant Kryl er Corporation

For

Def endant Ful | erton Manufacturing

WOCD SM TH HENNI NG & BERMAN LLP
Attorneys at Law

5000 Birch Street

Suite 8500

Newport Beach, California 92660
(949) 757-4500

(949) 757-4550 (facsinile)

(No appearance nade.)

Cr oss- Def endant The Boei ng Conpany,

as Successor in Interest to Autonetics
and Rockwel |, | nternational

For

BARG COFFI N LEW S & TRAPP

Attorneys at Law

BY: DONALD E. SOBELMAN, ESQ

(Tel ephonic and via Livenote stream)
350 California Street

22nd Fl oor

San Francisco, California 94104-1435
(415) 228-5400

(415) 228-5450 (facsinile)

des@cl tl aw. com

Cr oss- Def endant Weyer hauser Conpany:

LAW OFFI CES OF STEVEN P. M:DONALD
7855 Fay Avenue

Suite 250

La Jolla, California 92037

(858) 551-1185

(858) 551-1186 (facsinile)

(No appearance nade.)
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APPEARANCES ( Cont i nued):

For Cross-Defendant Khyber Foods |nternational

RICHARD S. PRICE, II, ESQ
1235 Nort h Harbor

Suite 200

Fullerton, California 92832
(714) 871-1132

(714) 871-5620 (facsinile)
(No appearance nade.)

For Cross-Defendant PCA |Industries, LLC
erroneously sued as PCA Metal s Finishing,

THE W LLI AMS LAW FI RM

100 Bayview Gircle

Sout h Tower

Suite 330

Newport Beach, California 92660
(949) 833-3088

(949) 833-3058 (facsinile)

(No appearance nade.)

For Cross-Defendant |llinois Tool Works,
Inc., sued as Hi-Cone, and WC. Richards
Conmpany, Inc.:

POCOLE & SHAFFERY, LLP
Attorneys at Law

445 Sout h Figueroa Street
Suite 2520

Los Angeles, California 90071
(213) 439-5390

(213) 439-0183 (facsinile)

(No appearance nade.)

Inc.:
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APPEARANCES ( Cont i nued):

For Cross-Defendant Kinberly C arke Corporation

For Cross-Defendant Vista Paint Corporation

For

LEW TT HACKMAN

Attorneys at Law

16622 Ventura Boul evard

11t h Fl oor

Encino, California 91436-1865
(818) 907-3299

(818) 981-4764 (facsimle)

(No appearance nade.)

BASSI MARTI NI EDLIN & BLUM
Attorneys at Law

BY: JOSEPH B. ADAMS, ESQ

(Tel ephoni ¢ appear ance.)

500 Washi ngton Street

Suite 700

San Francisco, California 94104
(415) 397-9006

(415) 397-1339 (facsinile)

j adams @ehbl aw. com

Cr oss- Def endant W noni cs, |nc.

FERRUZZO & FERRUZZO, LLP
Attorneys at Law

3737 Birch Street

Suite 400

Newport Beach, California 92660
(949) 608-6900

(949) 608-6994 (facsinile)

(No appearance nade.)
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APPEARANCES ( Cont i nued):

For

For

Cr oss- Def endant Nel co Products:

STRADLI NG YOCCA CARLSON & RAUTH
Attorneys at Law

660 Newport Center Drive

16t h Fl oor

Newport Beach, California 92660-6441
(949) 725-4130

(949) 823-5130 (facsinile)

(No appearance nade.)

Cross- Def endant Metropolitan Water

District of Southern California:

MANATT PHELPS & PHI LLIPS, LLP
Attorneys at Law

BY: PHI LI P KAPLAN, ESQ

11355 West A ynpi ¢ Boul evard
Los Angeles, California 90064
(310) 312-4000

(310) 312-4224 (facsimle)
pkapl an@manatt.com

MEYERS, NAVE, RIBACK, SILVER & W LSON
Attorneys at Law

333 South Grand Avenue

Suite 1670

Los Angeles, California 90071

(213) 626-2906

(213) 626-0215 (facsimle)

(No appearance nade.)
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APPEARANCES ( Cont i nued):

For

Cr oss- Def endant Body Cote

Thermal Processing, Inc., sued as
Hi nderliter Heat Treating Conpany:

For

MJUSI CK PEELER & GARRETT LLP
Attorneys at Law

2801 Townsgat e Road

Suite 200

Westl ake Village, California 91361
(805) 418-3100

(805) 418-3101 (facsinile)

(No appearance nade.)

Cross- Def endant Monentive Speciality

Chem cals, Inc., fka Hexion Speciality
Chem cals, Inc., sued as Laura Scudders Conpany:

For
and

SHOCOK, HARDY & BACON LLP
Attorneys at Law

2555 Grand Boul evard

Kansas City, Mssouri 64108-2613
(816) 474-6550

(816) 421-5547 (facsimle)

(No appearance nade.)

Cr oss- Def endant Johnson Controls, Inc.,
Johnson Controls Battery Goup, Inc.:

REED SM TH LLP

Attorneys at Law

10 South Wacker Drive

40t h Fl oor

Chicago, Illinois 60606-7507
(312) 207-1000

(312) 207-6400 (facsinile)
(No appearance nade.)
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APPEARANCES ( Cont i nued):

For Cross-Defendants Honeywel | |nternational,
Inc., and UOP, Inc.

ARNOLD & PORTER

Attorneys at Law

777 South Figueroa Street

44t h Fl oor

Los Angeles, California 90017-5844
(213) 243-4000

(213) 243-4499 (facsimle)

(No appearance nade.)

For Cross-Defendant Western Roto
Engravers, |ncorporated, sued as Wstern
Rot o Engravers, Inc.:

DEMETRI QU, DEL GUERCI O, SPRI NGER &
FRANCI S, LLP

Attorneys at Law

801 South Grand Avenue

10t h Fl oor

Los Angeles, California 90017-4613
(213) 624-8407

(213) 624-0174 (facsimle)

(No appearance nade.)

BROCKS, PI ERCE, M:LENDON,
HUMPHREY & LEONARD, LLP
Attorneys at Law

2000 Renai ssance Pl aza

230 North Elm Street

Greensboro, North Carolina 27410
(336) 271-3199

(336) 232-9199 (facsinile)

(No appearance nade.)
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APPEARANCES ( Cont i nued):
For Cross-Defendant M&M Cl eaners:

FRANK GONZALEZ, In Propria Persona
104 North Raynond Avenue

Suite A-3

Fullerton, California 92831

(714) 773-9114

(No appearance nade.)

For Cross-Defendant Sigma Enterprises, Inc.:

BERGER KAHN

Attorneys at Law

2 Park Pl aza

Suite 650

Irvine, California 92614
(949) 474-1880

(949) 474-7265 (facsimle)
(No appearance nade.)

For Cross-Defendants Viacom Inc.,
Bal dor El ectric Conpany, successor
by nmerger to and erroneously sued
as Reliance Electric, Arnold M Berlin:

VEESI ERSKI & ZUREK, LLP
Attorneys at Law

One Corporate Park

Second Fl oor

Irvine, California 92606
(949) 975-1000

(949) 756-0517 (facsinile)
(No appearance nade.)

THOVPSON COBURN LLP

Attorneys at Law

One US Bank Pl aza

St. Louis, Mssouri 63101-1693
(314) 552-6000

(314) 552-7000 (facsinile)

(No appearance nade.)

241



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

APPEARANCES ( Cont i nued):
For Cross-Defendant Manuel Reynoso:

CHAKMAKI S & ASSOCI ATES

Attorneys at Law

310 North Canon Drive

Suite 315

Beverly Hlls, California 90210
(310) 550- 1555

(310) 550-1151 (facsinile)

(No appearance nade.)

Al so Present:

LAUREN STAMBAUGH, Vi deographer
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| NDEX
W TNESS
GLENN D. TOFANI
Vol une 2
BY MR M LLER
DEPCSI TI ON TI ME LOG
EXHI BI TS

PLAI NTI FF' S

23 Col or copy of a docunent entitled

EXAM NATI ON

246

439

PAGE

246

"Northrop EMD Site Assessnent Summary, "

dated 3-13-12, 88 pages

24 Col or copy of a docunent entitled
"Summary Report for North EMD Site,"
dated 3-13-12, 163 pages

25 Col or copy of a docunent entitled
"EMD Site Assessnent Summary
Attachnents A, B & C," dated
3-13-12, 71 pages

26 Phot ocopy of a docunent entitled
"Appendi x C12 Northrop's
El ect romechani cal Di vi si on,
500 East Oranget horpe Avenue,
Anaheim CA " 34 pages

27 Phot ocopi es of docunents entitled

"Measured Concentrations in G oundwater,'

224 pages

247

247

247

295

243
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I NDEX (Conti nued):

EXHI BI TS
PLAI NTI FF' S PAGE

28 Col or copy of a map entitled 294
"Site Plan for EMD Facility," dated
March 2012, 1 page

29 Phot ocopy of Expert Report of 299
Ri chard Kent Waddell, Jr., Ph.D.,
PG dated 8-23-11, 174 pages

30 Phot ocopy of a docunent entitled 314
"Eval uation of Environnental Conditions
and Renedi ation |ssues Fornmer Northrop
El ectronic Systens Division," by Danes
& Moore, dated 5-13-91, 202 pages
Bat es Nunbers NGSC- 37517 t hrough
37707

31 Phot ocopy of a docunent entitled 325
"Results of the March 1993 G oundwat er
Quality Sanpling and Anal ysis Northrop
El ectronics Systens Division, Anaheim
California," 67 pages
Bat es Nunbers NGSC- 06621 t hr ough
06687

32 Phot ocopy of a docunment from 360
J.B. Watson to Robert Senga,
re: Reported Spill of 28 August
1985, dated 9-6-85, 7 pages
Bat es Nunbers NGSC- OCCHA006450 t hr ough
006456

33 Phot ocopy of a technical nenorandum 363
to denn Tofani from Norm Col by,
Re: Summary of G oundwater Flow
Model , dated 3-13-12, 26 pages

34 Phot ocopy of a docunent entitled 376
"Project Invoices for OCWD vs.
NORTHROP, et al., G rculation
Wl |l Activities," 1 page
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I NDEX (Conti nued):

EXHI BI TS

PLAI NTI FF' S

35

36

37

38

39

Col or copy of a docunent entitled
"Critical Review of Tetra Tech
Cost Estimates," 127 pages

Phot ocopy of a docunment entitled
"Project Invoices for

NORTHROP, et al., Expert Designation

Assi gnnent ," 1 page

OCWD vs.

Phot ocopy of a docunment entitled
"Kester Solder Site Assessnent
Sunmary," dated 3-13-12, 5 pages

Col or copy of a docunent entitled
Kest er Sol der
Site," dated 3-13-12, 50 pages

"Sumary Report for

Col or copy of a docunent entitled
Kest er Sol der

"Sumary Report for
Site Report Figures,
40 pages

W TNESS | NSTRUCTED NOT TO ANSVER

PAGE

409

dated 3-13-12,

LI NE

9

245

PAGE

379

409

411

429

429
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Costa Mesa, California
Thur sday, March 15, 2012

9:16 am - 4:33 p.m

THE VI DEOGRAPHER: Good norning. Here begins
medi a nunber 1, Volume 2, in the deposition of denn
Tof ani .

Today's date is March 15, 2012, and the tine

on the video nmonitor is 9:16 a. m

GLENN D. TOFANI,
havi ng previ ously been sworn,

was exam ned and testified as foll ows:

EXAM NATI ON

BY MR M LLER

Q Good norning. You are still under oath.

A  CGood norni ng.

(Plaintiff's Exhibit 23 was

marked for identification and is

attached hereto.)
BY MR MLLER

Q Exhibit 23, this is your docunent dated
March 13, 2012, entitled "Northrop EMD Site

Assessment Summary," which contains your opinions; is
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that correct?
A Yes. At least a sumary of what |
characterize as the primary opinions that | have.
(Plaintiff's Exhibit 24 was
marked for identification and is
attached hereto.)
BY MR M LLER
Q Exhibit 24 is your summary report for the
EMD site?
A Yes.
(Plaintiff's Exhibit 25 was
marked for identification and is
attached hereto.)
BY MR M LLER
Q Exhibit 25 are the Attachnents A, B and C
that go with your EVMD site assessnment summary; is
that correct?
A Yes.
(Plaintiff's Exhibit 26 was
marked for identification and is
attached hereto.)
BY MR MLLER
Q And then I've marked as Exhibit 26
M. Waddel |'s Appendi x Cl2 concerning the

el ectromechani cal di vi si on
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You revi ewed that docunent, correct?

A Yes.

MR SLOVE: Do you have an extra copy?

MR. M LLER  Yes.

Q In your expert report, did you identify the

areas at the EMD site where there were rel eases of
chemical s of concern to the environnent?

A Yes, | believe so

Q \Were does that appear in your report?

A There's a section entitled "3.0 Docunented
Rel eases" which lists one by one the areas where
rel eases were either identified and confirmed or
reported anecdotal ly.

Q Please turn to your sumrary report for the
EMD site, Exhibit 24.

Do you have it?

A Yes.

Q Under the headi ng "Docunented Rel eases,"
par agr aph nunber 4, you described the discovery in
August 1985 of a badly deteriorated cast iron
drai npi pe that was | ocated under the building,
correct?

A Yes.

Q So any solvents that went into that drain

woul d have been rel eased to the environnent, correct?
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A Not in total, but a portion of any
wast ewat er that was conveyed by that drain
potentially would have been rel eased.

Q Since the pipe itself was |eaking, wouldn't
that provide a driving force to take water containing
sol vents downward through the subsurface?

A That depends to some degree on how nuch
water it |eaked and al so on the concentration of
solvents that were present within the pipe. Al though
it's likely, based on the conditions that |'ve seen,
that sone | eakage occurred, the data overall suggests
that the volune of |eakage was not | arge and al so
that the concentration of solvents that were
contained in the wastewater that was conveyed by that
pi pe were | ow.

Q The bottom of portions of the pipe was
m ssing, correct?

A Yes, it's ny understanding.

Q So your comment that there nay have been
rel eases, doesn't that understate the case? Wen a
bottom of a pipe is mssing, both the water and
whatever it contains are released in significant
quantities and can provide a driving force to go down
t hrough the subsurface because you are continuously

addi ng water to the soil, correct?
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A | think it's safe to say that there were
rel eases at that |ocation where the pipe was danmaged.
I don't knowif | would describe themas |arge
quantities or potentially not even significant
quantities, but certainly it would appear that there
wer e rel eases.

Q Wren't there spills on the floor that went
into this drai nage systenf

A There certainly was water -- wastewater that
was spilled onto the floor that went into the
drai nage system yes

Q That woul d have contained sol vents, correct?

A That woul d have contai ned | ow concentrations
of sol vents.

Q For how nany years did this go on where the
pi pe was not intact?

A | don't know if that's been docunented. The
di scovery of the pipe occurred in August of 1985, and
it was repaired or addressed very shortly after that.

Q Isn't it your understanding that the reason
the pipe deteriorated is that they were using
caustics and acids in the discharge in the pipe?

A Yes, | think that was certainly a
contributing factor.

Q Were do you discuss the concentrations in
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the vicinity of the pipe discharge?

A  The concentrations of solvents in the
wast ewat er that was bei ng conveyed by the pipe?

Q Yes. O environnental sanples in and around
t he pi pe.

A There would be references to the reported
VOC |l evel s in the wastewater in Attachnment A

Q That would vary dependi ng on when you t ook
the sanpl e and what was occurring that day, correct?

A | would expect it would vary to sonme degree

Q So where are the environnental sanples
results?

A For ?

Q The area where the sewer pipe may have
contam nated the soil

(Whereupon M. Adans joined the

proceedi ngs via tel ephone.)

THE WTNESS: A site plan showing all of the
soil sampling locations at the site is provided as
Fi gure 10.

The | ocation of the printed wire board
circuit roomand the general area of the deteriorated
drain line is shown in Figure 2. That would
essentially be the southern central portion of the

Y-1 building if you are | ooking at Figure 10.
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In the area of AWD -- W7 boring extending
along the exterior of the building in the area of the
AVWDL series borings. There are roughly 16 or 18
borings |l ocated in that area.

BY MR M LLER

Q And the closer you are to the |ocation of
the clarifier in the pipe, the higher the
concentration, correct?

A | don't know wi thout |ooking at the data in
the sunmary table.

Q If you look at the nunber beneath the
identification of the boring, take, for exanple,
AVWDV-1, it says 31.0.

I's that feet or a neasurenent of
cont ami nati on?

A That's depth and feet.

Q So the contanmination is not posted here?

A Correct.

Q So where do we go to get the contam nation
in that area?

A Those results should be summari zed in
Table 2 of the report, which is 35 pages in |ength.

Q In your opinion, was 1,1-DCE rel eased to the
environnment at that |ocation, referring to the cast

iron drain line?
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A
Q
in the vi
A
Q
for TCA,

53009.

> O % %

Q

A
al t hough

| ocated i

Q

Not that |'ve seen documentation of.

1,1, 1-TCA?

Li kel y, yes.

How woul d that not cause DCE contami nation
n water?

The TCA would tend to degrade into DCE
Table 2 is preclosure soil testing results?
Yes.

In the AWD series of sanples, was that taken
cinity of the sewer pipe?

Yes.

There are concentrations in the thousands

i ncluding as high, on this page at |east, of

SLOVE: What page are you tal ki ng about ?
M LLER 13 of 35.
Correct?

Are you tal ki ng about AW boring | ocation

Yes.

Yes. That was the reported concentration,
that does not appear to be a boring that was
n the vicinity of the PWD room

So it's only a portion of the AW sanpling

that's in that vicinity, correct?
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A Correct.

Q Is it the T series?

MR SLOMVE

BY MR M LLER

Q AW sanpling series in the vicinity of the

ductile iron pipeline.

A It would include AWDW series or a portion of

Is what the T series?

that, and the AWDL series or a portion of that.

Q \Wat page does that appear on?

MR SLOVE: O the soil

MR M LLER Correct.

THE WTNESS: | don't see those listed in this

t abl e.

BY MR M LLER

Q And there aren't any soi

either, are there?

A Summari zed in Table 2?

Q Table 3 is soi

t hat soi

gas?

A Yes.

testing results?

gas reports

VOC testing results. Is

Q Are there any sanples there near the

pi peline that are displayed in your data tabl es?

MR. SLOVE: \Whose phone is that?

THE W TNESS

col | ected,

it appears by |

There were soi

bel i eve Tar ghee,

gas sanpl es

in that
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ar ea.
BY MR M LLER

Q \Were does that appear in your tables?

A | don't believe those are sumuarized in the
t abl es.

Q Wy is the data in that area missing from
your sunmmary report?

A Apparently the soil matrix data was not
summari zed in any of the tables that we have.

Q Al right. Let's talk about testing types.

Wasn't it generally known by the late '80s
that soil gas testing for VOCs |ike PCE and TCE was
the best way to find any contanination because it
spread further and, therefore, could be found nore
readily?

MR. SLOVE: (bjection; assunes facts.

THE WTNESS: You said by the |ate 1980s?

BY MR M LLER

Q Yes.

A | wuld say during the late '80s and early
to md-'90s there was a general recognition of that
and a gradual transition from predonm nantly soi
matrix testing to soil gas testing.

Q Soil matrix testing kind of averages the

concentrations and doesn't give you discrete
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sanmpling, correct?

A Well, soil matrix testing gives you discrete
sanpl es and can you give you discrete results, but
it's easier to mss elevated VOC |l evel s with soi
matrix sanpling. Wth soil gas sanpling, as long as
you are in the general vicinity of contanination you
are going to detect it, and that doesn't necessarily
hold true with soil matrix sanpling.

Q Wat is the difference, briefly stated,
between a soil matrix sanmple and other types of soi
sanpl es?

A  Well, soil matrix sanmpling is physically
collecting a sanple of the soil and then anal yzi ng
that sanple for its VOC content or concentration

Q Potentially over a significant vol une of
soi |l ?

A Well, a typical sanple that woul d be
collected and subnmitted for a lab for matrix testing
nmost commonly woul d be a six-inch |ong sanple
contained in an either brass or a stainless stee
sl eeve.

Q Is that how Northrop's consultants did it at
this site, the soil matrix testing?

A They did do soil matrix testing, yes.

Q Howdid they doit at this site?
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A | would have to | ook back at the specific
reports, but certainly they would drive sanpl es that
were collected into rings or sleeves and submit it
for anal ysis.

Q \Were in your report did you analyze the
environmental data around the ductile iron pipe to
see what type of and what extent of contamination it
caused? |Is that discussed in the narrative portion
of your report?

A The data, environnental data itself?

Q Sonething describing what the chemicals were

and the range of concentrations, whether it's
m ni mum maxi mum or average, is that discussed in
your report?

A There's a notation of the nmeasured VOC
levels in the wastewater that were detected in the

sunp areas in the technical document summary of the

report.
Q Right.
But since that's variable on a daily basis
dependi ng on what they were doing, | would like to

know what analysis you have in the narrative of the
concentrations in the environnent neasured near or
around the pipe.

MR SLOVE: (bjection; argunentative, assunes
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facts.
BY MR M LLER

Q Is that in the narrative portion of your
report?

MR SLOME: Sane objection.

THE W TNESS: There is a discussion of sonme of
the sanmpling that was done in the area of the PWB
sunmp and lift station, which is in the area that
we' re discussing on page 5. There's an investigation
performed at that | ocation by Bechtel in Novenber of
1986, and it tal ks about the maximum or identifies
the maxi mum soil VOC | evel s that were identified.

BY MR M LLER

Q The sunp is part of a different area and was
basically found to be | eaki ng because of nultiple
penetrations that weren't seal ed.

A Well, there's nore than one sunp. There's a
sunp/clarifier/lift station associated with the
printed wire board room and then there's the anodic
roomsunp that | think you were just referring to.

Q Wwell, on page 9 of your report, the sumary
report -- I'msorry. Page 3, paragraph 9, it states
"Deteriorated concrete along with apparent |eakage
fromthe anodic room sunp was di scovered" in COctober

1986, correct?
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A Yes.

Q That's an area where the sunp was so
deteriorated they could take a screwdriver and push
it through what was supposed to be intact concrete,
correct?

A | don't knowif |I saw reference to a
screwdriver but | did see reference to a netal probe,
whi ch | suppose could have been a screwdriver, that
they were able to push through the corner of the
concrete channel at the sunp.

Q So the point is, that sunp is in the anodic
room and |'m asking you about the ductile iron pipe
| eakage.

Where do you discuss the concentrations
associ ated with the ductile iron pipe?

A On page 5, third paragraph down.

Q W& nmay not be on the sane page. |'m seeing
a "PWB sunp/lift station" referred to. |Is that what
you are referring to?

A Yes.

Q Does this directly bear on releases fromthe
ductile iron pipe?

A The ductile iron pipe that we've been

di scussi ng di scharged or conveyed wastewater to this

sunp.
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Q Wen the ductile iron pipe left the
building, what -- did it extend along the southern
end of building Y-1 in the EMD area?

A Yes.

Q And did it go to Oangethorpe Avenue?

A The pipe that outlet fromthe sunp
originally, it's ny understanding, continued to
Oranget hor pe Avenue. The deteriorated section that |
bel i eve was described was | ocated between the printed
Wi re board roomand the sunp. After the wastewater
pretreatment systemwas installed at the site, the
sunp was converted into a lift station and the line
no longer continued fromthe clarifier to the public
sewer line in Orangethorpe. It was directed to the
pretreatnment plant, and fromthat point the
pretreated water was di scharged into the sanitary
sewer system

Q At page 5 you state the detections near this
so-cal l ed sunp in Novenber of 1986 were 1,700 parts
per billion for TCE, 340 parts per billion for TCA
and 50 parts per billion for DCE, correct?

A That's in the area of the anodic room sunp.
The PWB sunp had a maxi mumidentified TCA
concentration of 36 mcrograns per kilogramat a

depth of 10 feet.
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Q Sois it fair to say that although you
di scussed the related sunp, you did not discuss in
your narrative report the ductile iron pipe and its
potential to cause environnental contanination?

A As discussed, the presence of that pipe is
di scussed under item 4 on page 2

Q I'mtalking about the nature and extent of
contaminati on and where it went in the environnent
fromthe ductile iron pipe.

A The testing results that we were just
referring to on page 5 tal ks about nmeasured TCA
level s at that location or in that area

Q At the sunp in the anodic roonf

A No. It does talk about the sunp in the
anodi ¢ room al so. Those are the higher VOC | evel s
that you nentioned a nonment ago.

But in the paragraph above that, it talks
about the VOC | evels that were measured at the
| ocation of the PWB sunp, which is where the ductile
iron |ine was | ocated.

Q At locations, whether it's a sunp or a pipe,
where fluid, especially water, is being continuously
rel eased to underlying soil because they are not
intact and are |eaking, doesn't that drive VOC

cont ami nati on deeper into the soil than would
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ot herwi se occur in the absence of that fluid?

A Well, in the absence of that fluid in this
scenario, there wouldn't be any VOC inpact at that
location. So it's an all-or-nothing proposition,
bel i eve.

Q | want to focus on the known inpact of

havi ng water continuously infiltrate froma | eak

MR. SLOVE: Can you stop the phone or sonething?

MR MLLER | turned it off before. | don't
know what - -

Q What inpact does continuously infiltrating
water or fluid fromthe surface have on driving VOCs
down t hrough the subsurface?

A The avail able data indicates, as | said,
that there were low, a few tens of m crogram per
liter of VOCs contained within the wastewater. Sone
of the wastewater would have | eaked fromthe
deteriorated drain |ine, based on the description
|'ve seen, and seeped into and through the soils.
That wat er predoni nantly woul d have noved downward
under the force of gravity and infiltrated into the
ground over a period of tinme carrying the VOCs with
it.

Q Isn't that source where you have water

driving it nore likely to find its way to
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groundwat er ?

A Than --

Q Than a source without continuous water
flowi ng from above?

A Wat type of source wi thout continuous water
flowi ng from above?

Q W've already gone over two exanples, a
| eaki ng sunp and a | eaking sewer pipe. | want you to
focus on those.

A Both of those would involve VOCs dissol ved
in water. You were conparing those to another type
of release, and | was trying to find out what other
type of release you wanted nme to conpare themto.

Q Wat | want to knowis if a rel ease where
VOCs are dissolved in water that is continuously
| eaking froma sewer pipe are nore likely to go down
through the soil and find their way to groundwater

MR SLOVE: Than what?

MR MLLER Than VOCs rel eased to the soi
wi t hout conti nuous water.

THE WTNESS: | suppose it depends on the
circunstances. |If you had |iquid VOCs, pure phase
sol vent, that were being rel eased under one
hypot heti cal at very high concentrations and high

vol unes, that woul d present a much greater risk than
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|l ow | evel s of VOCs being rel eased di ssolved in
groundwat er .
BY MR M LLER

Q Do the nonitoring wells on the southern end
of the Y-1 building contain higher |evels of VOCs
than the upgradient wells?

A Wen you are referring to nmonitoring wells
on the southern end of the Y-1 building, are you
tal ki ng about any well in particular or just any
monitoring well onsite that's to the south of the
bui | di ng?

Q Any well that you consider to be appropriate
to determine if the release in the vicinity of the
ductile iron pipe that was deteriorated would have
reached and contani nated groundwater and conpare it
to an upgradient sanple to see if the concentration
appears to be el evated.

A The two wells --

Well, actually there's several wells |ocated
downgradi ent of the drain line in question. That
woul d include the MM 1A, 1B series, MM3, MM4, MMG,
MM 10 and MW 11.

Q Let's check MM1. To ny eye at least, it's
the closest to the iron ductile pipe and the

clarifier.
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A ay. That's a dual-stage well then. MW1B
is screened within the upper portion of the shall ow
aqui fer between the depths of 117 and
132 feet. MMI1A is screened closer to the bottom of
the shal |l ow aqui fer between depths of 170 and
180 feet. The VOC | evels neasured in MV 1B
t hroughout the, roughly, four-year nonitoring period
were relatively |low, generally |lower, generally mnuch
| ower than VOC | evel s that were measured in
upgradi ent wel | s.

Q Wat range?

A There's a maxi mumrecorded DCE concentration
of 4 micrograns per liter, maxi mumrecorded TCA
concentration -- and |I'mreading these off the graph
SO --

MR. SLOVE: Ildentify the docunent for him so
that he can -- for the record so he can do it for
hi nsel f al so.

THE WTNESS: |'m |l ooking at Figure A-2 out of
the 11-by-17 figure package for the EVMD summary
report.

Maxi mum reported or recorded TCA
concentration was approximately 2.8 nicrograns per
liter. The maximumrecorded PCE concentration over

this four-year period was approxi mately
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0.8 nmicrograns per liter, and the maxi num recorded
TCE concentration over that four-year period was
approximately 0.7 micrograns per liter.

BY MR M LLER:

Q There's a spike in the TCE concentration in
that nmonitoring well series?

A Yes. Actually right at the beginning. |I'm
sorry. There was a value of 5 micrograns per liter
recorded in '87 and 7 for TCAright at the tinme that
the well was installed.

Q W're not on the sane page.

Attachnent A-1.

A O I'msorry. | was |looking at the deep
screen.

Q Yes.

A I'msorry. | was |looking at the shallow
screen.

Q MM1A in Attachment A-1 shows a PCE (sic)
concentration of 140 parts per billion, correct, in
groundwat er ?

A A1l You said "P" as in Paul?

Q "T" as in Tom

A Yes, for the deep screen. | was |ooking at
the shall ow screen, which is closer to the area that

we're discussing in A-2.
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Q MM1A shows el evated concentrations of TCA
and DCE as well, correct?

A Yes.

Q Wil above MCLs?

A Yes. Not for TCA, but for DCE and TCE

Q TCAis in green and it's concentrations as
hi gh as 70-plus parts per billion?

A Yes. About 72 in 19- -- July of '89

Q Now, isn't that set of concentrations in
moni toring well 1A rmuch hi gher than upgradi ent
sources? Let's just take the TCE exanpl e of
140 parts per billion. Wich nmonitoring well was
nmost directly upgradi ent of MW 1A?

A There are a number of monitoring wells that
were installed upgradient of the site.

Q Are any of themdirectly to the north of
MM 1A?

A To the north wouldn't be upgradient.

Q Wiat woul d upgradi ent be?

A To the east. There were three wells

installed to the east of the EMD site. That would be

AM 39, 39A, AM 40, 40A and AM 42, 42A.
Q Isn't MW3 directly east of MM1A?
A No.

Q Isn't it the nost directly upgradient well
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to the east of MWV 1A?

A MM3?
Q Yes.
A No.

Q Are you looking at Figure 10, the site plan
with all boring |ocations?

A No.

Q Youwll find M¥3 to the east of MM1A in
the parking |ot.

A  No. It's to the south, alnmost due south.

Q North on this map is not to the top?

A No. There's a north arrow in the | ower
ri ght hand corner.

Q | see.

So we've got this map kind of laid onits
side if we put north to the top?

A Yes.

Q So what well did you say was directly to the
east, if any?

A | said there were three upgradient wells
that were installed to the east of the EMD site. |
named those wells, but none of those wells were in
exi stence in 1989.

Q And none of themare shown on your site map?

A Figure 10? They would be off the edge of
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that map, upgradient.

Q Wich one is nost directly to the east?

A AM 40, 40A is probably going to be nost
directly upgradient for, | would say, typica
groundwat er conditions. But all three of those wells
at one point or another would be nore or |ess
directly upgradi ent of MM1.

Q The peak concentration in MM1A in 1989 was
140 parts per billion. There's no data for MN--
AW-- I'msorry, AM40 in 1989, correct?

A Correct.

Q So which monitoring well was upgradi ent and
measured in 19897

A | don't know that there were any nonitoring
wells in existence upgradient in '89

Q So you cannot say that the concentration
found in MV 1A was attributable to an upgradi ent
source; is that correct?

A Well, | think you can, yes.

Q Based on data several years later?

A Yes.

Q Isn't that alittle nore tenuous and
specul ati ve than cont enporaneous data?

A It would be better to have data during the

sane time period if that were the alternative, yes
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Q Page 25 of Dr. WAddell's report -- and give
me the exhibit nunber, please, | can't recall.

MR SLOVE: 26.

MR M LLER 267

THE W TNESS: 25.

MR, SLOVE: Exhibit 26, page 25.

THE WTNESS: Got it.

BY MR M LLER

Q Yes.

In the first full paragraph he discusses the
concentrations nmeasured in groundwater in the deeper
wel | s, about hal fway down. Do you see that?

He states maxi mum concentrations of
1,1,1-TCA, 200 parts per billion; 1,1-DCE, 156 parts
per billion; TCE, as in Tom 140 parts per billion;
and PCE, 30 parts per billion were found in the
deeper zone wells downgradi ent, correct?

A Yes.

Q And he states "It is notable that the
concentrations of 1,1,1-TCA were high conpared to
those of 1,1-DCE in several wells indicating that the
source was not too far upgradient."

Do you see the statenent?

A Yes.

Q Is it fair to say that if the ratio of TCA
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to DCE shows nore TCA than DCE, it's likely to be a
recent rel ease close by and not one from an
upgr adi ent source?

A No.

Q The ratio there, there's nore TCA t han DCE,
correct?

A Wich well are we tal ki ng about?

Q I'mlooking at the nmaxinuns listed in his
report. |If you know the well, that's fine. R ght
now | want to focus on the rati os.

A So 200 and 1567?

Q Yes. There's nore TCA than DCE.

A He's tal king about the maxi mum reported
| evel s, not necessarily in the sane wells.

But yes, he's saying the maxi num reported
val ue for TCA was higher than the nmaxi mum reported
val ue for TCE.

Q And if we look at the data overall, there
was nmore TCA than DCE in nost of the sanples,
correct?

A No, not for the EMD site wells as a whol e.

Q Have you done a conparison chart?

A Yes. |'ve plotted themside by side as a
function of time for all of the EVMD wells.

Q \Were?
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A That's in Attachnment A of the EMD report.

Q I'mlooking at Attachment A-1, which is
MV 1A, Is that part of the series you are referring
to?

A Yes.

Q If we look at MM1A, the concentration of
TCA is consistently higher than the concentration of
DCE t hroughout the period from 1988 through m d-1990,
a period of alnpbst two years, correct?

A Yes. O about half the nmonitoring tine
avail able for that well. But that is actually one,
two, three data points, yes

Q Later in tine, which is what you woul d
expect after time passes, the DCE starts to increase
and the TCA is slightly |lower, correct?

A | wuld say that's the overall trend with
sonme variability, yes.

Q Doesn't the data for MM 1A show that there
is consistently more TCA than DCE in this nonitoring
wel | ?

A  No. Now, if we start off at the beginning
of the monitoring in 1987 and | ook at the genera
trend, | would say there are simlar |evels of TCA
and DCE on average. For some of the nonitoring

events, the TCA is higher. For sonme of the
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moni toring events, the DCE is higher. But they're
simlar up until the 1989 -- m d-1989 nonitoring
event. And at that point, the TCA is roughly twice
the concentration of DCE for that nonitoring event.
That's the largest disparity between the two. The
ot her sanpling events, they are generally at simlar
concentrations.

Q If weturnto M¥2, it also shows the
pattern of TCA being significantly higher than DCE in
m d- 1988 t hrough m d-1990 when t he neasured
concentrati on of DCE becane higher for the first tine
in that period, correct?

A No. | wouldn't agree with that.

There's one nonitoring event in the niddle
of 1989 where we again have a TCA concentration
that's higher than the DCE concentration. But other
than that, for nost of the other nonitoring events,
the DCE | evel is either above or sinmilar to the TCA

Q If we talk about a distant source of TCA a
thousand or nore feet upgradient, during the tine the
TCA is in water noving over that thousand-f oot
difference, wouldn't it tend to degrade into DCE?

A Sone of it, yes.

Q Isn't that inconsistent with the data

Dr. Waddel | describes at page 25 of his report?
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A No.

Q Wuld you expect TCA to be higher than DCE
over a travel distance of -- TCA dissolved in
groundwat er, of 1000 feet or nore?

A Yes. At the groundwater velocities that are
present in the vicinity of the EMD site, yes,
assuning that the rel ease originated as TCA

(Whereupon M. Geocaris entered

t he proceedings.)

BY MR M LLER

Q You have groundwater velocities in the area
that we're discussing at 4.5 feet per day, correct?

A That's what was sinmulated in the Y-12 nodel
yes.

Q Howlong would it take to go 1000 feet at
that vel ocity?

A 7.3 nonths.

Q And for the Crucible site, that's two niles
upgr adi ent approxi matel y?

A It's not that far. If we're talking round
nunbers, | would say 5000 feet; so that would be
three years

Q And you are clainmng over a three-year
period the TCA woul d not degrade into DCE so that DCE

concentrations woul d be higher than TCA?
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A Over a three-year period, based on the
@unt her and Murphy data that we tal ked about
yesterday, if you started with pure TCA, you woul d
expect the TCA to be present at about three tines the
DCE rati o.

Q Doesn't that include a conponent of travel
inthe soil, or is that calculation all in
groundwat er ?

A It depends on the rel ease nmechanism |If TCA
was being rel eased dissolved in wastewater, such as
we tal ked about for the sewer line, wastewater line a
few minutes ago, then the clock would start running
at the time the TCA becane dissolved in the
wastewater and it would include the infiltration tine
as wel | .

If TCA was being rel eased as a pure product
or in a vapor phase where the vapor was the source of
t he groundwat er contam nation, then the clock --
degradation clock wouldn't start running until the
groundwat er contamnmi nation actually occurred, in which
case the degradation tinme and the travel tines would
be very sinilar.

Q So Gunther's calculation is based on the
assunption that the TCA clock starts when it conmes in

contact with water?
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A Yes.

Q Regardless of where it is in the subsurface?

A Regardl ess of where it is, period.

Q So do you disagree with Dr. Waddell's
opi nion that the TCA woul d have degraded to DCE
because of the greater travel tinme that a distant
source woul d have required?

A Yes. The data is not consistent with that
opi ni on.

Q Including, for exanple, the findings in
MW 1A in 19897

A Yes.

Q Did you check nmonitoring well mneasurenents
of the TCA/ DCE rati o between the Crucible site and
the EMD site to see if it's consistent with your
opi ni on?

A Yes.

Q And where do you conpare that on these
charts?

A W get to upgradient wells of the EMD site
beginning with Figure A-15 in the sanme package.

Q Let's just take one before we go there.

MM 5, Attachnent A-6.

A Yes.

Q Every neasurenent there shows TCA hi gher
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than DCE with a single exception at the end of 1990.

A Yes.

Q So the pattern there is TCA dom nates and
DCE is in a |l esser concentration consistently?

A Both are at |ow concentrations, yes. But
for MM5, that is true.

Q Al right. Now, where do we go for the
conpari son with upgradi ent wells?

A Starting at Figure A-15 --

Q |Is this again a series of figures?

A It's a continuation of the sane series of
figures where the VOC | evel s, the measured VOC
| evels, are plotted for each individual well.

Q A-39 you say is upgradient?

A Yes.

Q And this plot shows that the DCE
concentration upgradient of the EMD site is

consi stently higher than the TCA concentration?

A Yes.

Q In every sanple over a period between 1993
and 20117

A Yes.

Q So that upgradi ent source had a higher
concentration of DCE than TCA consistently?

A No. The source isn't AM39. The source is
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| ocat ed upgradi ent sone di stance of AM 39

Q Right.

But the upgradi ent water consistently
contains nore DCE than TCA in every single sanple
over a period of nore than a decade.

A Yes. W're looking at a well with data that
is later in time than what we're | ooking at for the
EMD wel | s.

Q AM39A every neasurenent of DCE over a
period of nore than a decade is higher than TCA?

A Yes.

Q Isn't that inconsistent with your opinion
that despite the travel distance in time, you would
expect the DCE to be | ower than TCA?

A No. | think it depends at what point you
are looking in time. |If you are |ooking at a point
shortly after the rel ease occurred, then you are
going to see a higher proportion of TCA to DCE

If you continue to nonitor after the rel ease
occurred, then progressively the DCE concentrations
are going to get higher and the TCA is going to get
| ower.

Q But that's consistent with Dr. Waddell's
opi ni on?

A His opinion was that the TCA-to-DCE ratios
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at the EMD site were indicative of an onsite source
because they indicated a release tine that was
insufficient in age for contami nation to have
originated froma known upgradi ent source.

Q well, let's try it this way

The concentration ratios of TCA and DCE
found in downgradient wells at EMD are consi stent
with a recent release and inconsistent with an ol der
rel ease, correct?

A It depends what you nean by "recent." If
you are -- by "recent" you nean sonething that's,
say, five years old, okay, there is data, TCA-to-DCE
ratio data, that's suggestive of a considerable
portion of that contam nation being on the order of
five years old. That doesn't elimninate an upgradi ent
source. In fact, that is very close, if not exactly
what one woul d expect as a travel tinme fromthe
upgradi ent source that he's identified at Crucible,
and it's inconsistent, entirely inconsistent, with
the age of the contamination that one would expect to
see if it was originating at EMD. It should be nuch
younger than five years.

Q Even at 170 to 180 feet bel ow the surface,
doesn't it take tine to get to that depth?

A | don't know that it would ever get to that
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depth at EMD. It would --

If we're tal king about a hypothetica
rel ease of TCA at EMD, it would reach, obviously,
first the surface of the aquifer and inpact the upper
portion of the shallow aquifer where you would see it
inthe onsite wells within the shallow zone. You
woul dn't necessarily even see it in the deeper
screened wel | s because it would be carried
downgr adi ent .

Q Wat is the tine of the Crucible rel ease of
TCA?

MR SLOME: |I'mnot sure | understand the
quest i on.

BY MR M LLER

Q Wen did Crucible release TCAto the
envi ronnent ?

A | wuld have to look at that file. They
closed, | believe, back -- in round nunbers, in
approxi mately 1980; so roughly 30 years ago. So it
woul d have --

The original rel ease obviously would have
predated that. There's data that indicates that
there is a continuing release of TCA in the form of
TCA to this date, which suggests there was a very

significant release of TCA at that site in the past
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that is only now naking it -- some portions of it to
groundwat er .

Q That's inconsistent with your opinion, isn't

A |I'mnot sure what you are asking.

Q |If thelast time -- if all of the rel ease of
TCA at the Crucible site occurred on their |ast day
of business, the rel ease woul d be at |east nine years
old before it was picked up at the EMD site and,
therefore, the concentration ratio woul d have had
nmore DCE than TCA, according to your conputations

A  Were does the nine years cone fronf

Q 1980 to 1989. 1989 is when it was neasured
in 1990 in the EMD wells that we've been di scussing.

A Oh, there's still TCA in TCA formthat
hasn't been converted that's being dissolved in the
groundwater at the Crucible site.

So under your hypothetical, all of the
release -- all of the VOCs rel eased in 1980 would
have not only been rel eased but i medi ately been
flushed to and dissolved in the groundwater. That's
not the case.

There is a continuing rel ease of TCA at that
site -- TCA that has not previously been exposed to

groundwater. There's only two fornms that that could
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have occurred in.

Q How can you claimthat between 1980 and 1989
the contact between TCA and water was del ayed for at
| east five years?

A It was delayed for nore than 30 years in
sone cases in that there's a continuing rel ease of
TCA at that site.

Q Today?

A Yes.

Q Most of that TCA has been converted to DCE
| ong before the 30th year.

A Most, yes. The only way you can still have
TCA at that site today, the TCA that's been
docunented, is if you had a rel ease of phase
separated pure solvent at that site that did not cone
into contact with groundwater initially and has taken
years for portions of that rel ease to becone
di ssol ved in groundwater. That could be the result
of solvent that's contained within the soil that
hasn't been exposed to groundwater, or it could be
the result of DNAPL that is present within a
groundwat er zone where the core of the DNAPL has not
been exposed to groundwater.

Q Have you | ooked at the data at the Crucible

site and downgradi ent of the Crucible site?
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A  The groundwater data?

Q Yes.

A Yes.

Q You looked at the ratio of TCAto DCE in
t hose groundwat er sanpl es between 1980 to the extent
data are available in 1989?

A Yes.

Q And where do you show that in these charts?

A Wll, there's the data for the three
upgradient wells we've been discussing that are in
t hese charts.

Q | want sonmething closer to Crucible.

>

MM 23.
Q Is it within 500 feet of Crucible?
A No.

Q |Is there a nonitoring well within 500 feet
of Crucible? So we're |ooking exclusively at
Cruci bl e and not sone additional source potentially
bei ng present.

MR SLOME: Your question is what is the nearest
downgradi ent well to Crucible?

MR MLLER Yes. It wll give us meaningful
data on the TCA/DCE rati os.

THE WTNESS: | believe that is the cl osest

downgradi ent well, with the exception of |ooks |ike
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Hydr opunch sanpl es that were collected in 2011, which
woul d gi ve you a snapshot.
BY MR M LLER

Q And what was the nonitoring well that's the
cl osest?

A MM 23.

Q And how far away is it fromthe site?

>

Approxi mately 950 feet.

Q So where's the data on MM 23?

A That is contained in the VOC well graph
package

Q wll, let's look at CG1 first within the EVMD
site assessment summary attachnents.

A Yes.

Q These are average concentrations for
upgradi ent wel | s?

A Well, there's a couple different things that
are shown here.

The red thick line for the figure we're

|l ooking at -- all of this is for PCE. The thick red
line shows the average PCE concentration neasured as
a function of time in the three upgradient wells of
EMD, and those three wells are shown in the inset
figure in the lower |eft corner.

The shaded orange shown with the peaks and
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val | eys shows the maxi mum and ni ni nrum neasured PCE
|l evel s in those sanme wells over the period of tine
bet ween 1989 and 2011.

And then the concentrations measured in the
downgradi ent wells, the wells downgradient of EMD are
shown by the orange, green and red squares that are
pl ott ed.

Q Okay. So go to Attachment C- 3.

A This is the sane fornmat graph, but it's for
a conbi ned TCA/ DCE concentrati on.

Q It doesn't have them separate?

A  The upgradient wells separate?

Q No.

It doesn't separate the TCA concentrations

fromthe DCE concentrations

A It doesn't because that nmakes the graph nore
difficult to interpret because the TCA is being
degraded into DCE. So you can't nake a direct
conpari son between an upgradi ent and a downgradi ent
wel | unl ess you convert everything into an equival ent
TCA concentration, which is what has been done here.

Q So you can't check TCA/DCE ratios on this
chart either?

A No. Everything' s been converted into TCA on

Fi gure C 3.
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Q Okay. So where do | go for MM23?

MR SLOMVE: Can we do -- can we have a break and
do that after the break?

MR MLLER | would Iike to see where it is
first, then we can take a break

MR SLOVE: Ckay.

THE WTNESS: In the VOC well graphs.
BY MR M LLER

Q Could you show ne what the cover of that
| ooks like?

A Certainly.

Q Is this EMD?

A This is all of the OCW data and sone PRP

dat a.

Q GCkay. You didn't give that to ne yesterday,
correct?

A | only brought one copy with ne, but we've
upl oaded it.

Q It's dated March 2012, correct?

A Yes.

Q And you didn't give it to ne yesterday?

A | showed you this hard copy yesterday.

Q You didn't give ne a copy yesterday,
correct? | don't recall you showing it to ne,

frankly.
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Do you have anot her copy?
A No. You can use this one if you would like.
This was stacked with the docunents out in

the middle of the table when we went through what |

br ought .

Q | don't believe it was. |'mnot quarreling
with you. | just don't renmenber it that way. That's
all 1'm saying.

I need to see it now If you would pull
that page out, | would appreciate it. W can take
the break, and | will look at it.

MR SLOVE: (Ckay. Are we going off the record?

THE VI DECCRAPHER: We're going off the record.
The tine is 10: 27.

(OFf the record.)

THE VI DEOGRAPHER: Thi s now begi ns di sk
number 2, Volume 2, in the deposition of G enn
Tofani. W are now back on the record. The time is
10: 39.
BY MR M LLER

Q Just before the break you referred nme to a
docunent entitled "Historical Contam nant
Concentrati on Graphs with G oundwater El evations,
1957 to 2011 data." And the page within it that

concerns MM 23 --
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I don't see a page nunbering system Let ne
hand that to you.

That's the document you referred nme to; is
that correct?

A Yes.

MR MLLER For the record, we don't have an
extra copy. The witness has the only avail abl e copy
today, although |I understand it was posted to the FTP
site.

Q That dataset begins in what year?

A 1998.

Q And in 1998, and for at |east a decade
thereafter, every single neasurenent shows DCE
concentrations were higher than TCA during the sane
sanpling event, correct?

A There's one |ocation where it |ooks |ike TCA
wasn't analyzed for in the DCE plots bel ow the TCA
line, so | would tend not to count that. So with
that notation, yes, correct.

Q Is that consistent with your theory that
Crucible is a source of continuing new rel eases of
TCA to groundwater and that the ratio of TCA to DCE
woul d be consistently one where the TCA was hi gher?

MR. SLOVE: (bjection; conpound.

THE WTNESS: | think, yes, to part A And to
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part B, that doesn't correctly reflect ny opinion
BY MR M LLER

Q To the extent that Crucible is an upgradient
source of any DCE coming onto the EVD property, this
docunent suggests that you woul d have nore DCE than
TCA fromthat source

A At which point in time?

Q During the entire period for which we have
dat a.

A  For this well which would include 1998
through the present, yes.

Q And you told ne just a while ago that you
believe there are continuing releases of TCA to the
groundwat er at Cruci bl e.

A Yes.

Q So whatever is being released to the
groundwat er at Cruci ble quickly converts to DCE | ong
before it gets to Northrop

MR. SLOVE: (bjection; no foundation

THE W TNESS: No.

BY MR M LLER

Q Wat is wong with that statenent, in view
of the fact that DCE concentrations are consistently
hi gher than TCA t hroughout that mneasured period?

A This -- well, if you look at its location
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that's shown on this figure, it's not |ocated
directly downgradient of Crucible. It's |ocated
somewhat to the south. And what is being picked up
in MM23, which was installed as part of the

AC Products investigation, is the perineter, or the
periphery, if you will, of the plume, the DCE TCA
dioxin plune, it's emanating from Crucible.

If you |l ook at recent data that was
collected directly downgradi ent of Crucible, you see
continuing TCA rel eases at what | would call the
heart of the plume. Wereas the data that's
reflected by M¥23 at the periphery, nost, if not all
of the TCA has been converted to DCE at this
| ocati on.

Q Al of the data at MW 23 denpnstrate that
wi thin 1000 foot travel distance from Crucible
Materials, the ratio of DCE starts to exceed the
concentration of TCA in the sane nonitoring period,
correct?

A For the period that's covered by this data
at this well |ocation.

Q And the Hydropunch data denobnstrated to you,
at least, that TCA is being continuously released to
the groundwater at Crucible Materials to this day?

A Yes.
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Q So although | recognize that MM23 is
sonewhat to the south of a portion of the building,
isn't the presence of TCA and DCE at MM 23 nost
likely attributable to the Crucible release, given
the concentration and | ocation?

A Yes.

Q Sothat tells us that in less than
1000 feet the DCE woul d predonmi nate and the TCA woul d
be | owner?

A At this location roughly beginning 15 years
after the close of operations at that site, yes.

Q Wat scientific data do you have that it was
any different at an earlier period of tine?

A If you conpare the data at this |ocation, we
see that the TCA was effectively down or very close
to the detection linmt by 2008. There's no
additional TCA that's picked up at this well
subsequent to that tine.

But if we look at the 2011 nonitoring
results where sanples were collected directly
downgradient, we still see TCA at that |ocation,
closer to the source, nore directly downgradi ent of
the source, which is consistent with a very
significant and ongoing release at that |ocation but

it's still contributing TCA to groundwat er
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Q I'mtrying to find out what scientific or
measured data you have to base any claimon that the
Crucible release of TCA to groundwater won't convert

to a predominantly DCE concentration within

1000 feet or so of the site. |Is there any such data?
A Yes.
Q Wat?
A If you consider the groundwater travel tines

that we've been discussing, nunber 1, and the nunber
that you asked nme about earlier was the | believe
four-and-a-hal f feet per day, which yielded an

ef fective groundwater velocity of 1642 feet per year,
if you were to take that nunber, |ook at the distance
that the Crucible site is upgradi ent of EMD,

5000 feet, if | were to apply that travel tinme to
that distance, it gives ne an effective travel tine
of three years.

If we assune that there was a rel ease of TCA
at the Crucible site and all of the data indicates
that there not only was a release of TCA at the
Crucible site, that it was a |large and prol onged
rel ease to the extent where it's still occurring
al nost 30 years after the close of that operation,
still occurring today, if you had TCA entering the

groundwater at Crucible in the past at higher
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concentrations, mgrating downgradi ent over a
three-year period, you would expect to see TCA-to-DCE
ratios at the EMD site on the order of three. The
TCA concentration still three times higher than the
DCE concentration by the time that groundwater
mgrated to the EMD site.

MR. SLOVE: [|ndicate what docunent you are
usi ng.

THE WTNESS: |'mlooking at Exhibit 14.
BY MR M LLER

Q You don't have any neasured data three tines
hi gher.

A The typical concentration ratio you see at
EMD is older than this, so this is what --

Q Do you have any data arriving at EMD where
the TCAis three times higher than DCE?

A | can look, but I would not necessarily
expect to see that.

There's going to be sone data that falls

within that range, yes.

Q Most of it doesn't.

A Mst of it indicates older TCA than three
years. In fact, alnost all of it indicates ol der TCA
than three years.

Q Can | nmark this map?
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A Sure.

Q | assune you will generate a | arge nunber of
i dentical copies if you need to.

Exhi bit 28.
(Plaintiff's Exhibit 28 was

marked for identification and is

attached hereto.)

MR SLOVE: This is the only copy?

THE W TNESS: Yes.

MR. SLOVE: This is another docunent that you
brought here yesterday for which there was only one?

THE WTNESS: No, | did not bring this
yest er day.
BY MR M LLER

Q Exhibit 28 shows a distance between Crucible
Materials and AM 40 of 4,673 feet, and you have a
direction of flow arrow that indicates that you would
expect the flow from Crucible to arrive at that
| ocation, correct?

A Yes.

MR ELIE: Can we get an indication what the map
is?

MR SLOMVE: Just describe it for the record.

THE WTNESS: It has a title on this 11-by-17

figure, it says "Site Plan for EMD Vicinity." It
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shows the linits of the former EMD site, as well as
the well | ocations on the EMD site and downgradi ent
well locations FM7, FM 1, FM 24 and upgradi ent well
| ocations MM23 and FM3. And it also shows the
| ocation of the Crucible Materials site.

MR ELIE: Thank you

MR MLLER Al right. | marked a docunent
cal l ed "Measured Concentrations in G oundwater" that
was prepared by Dr. Waddell as Exhibit 28.

Q Do you have that in front of you?

MR SLOVE: 27 you nean.

MR MLLER Well, then, we're missing 28.

THE REPORTER: 27, 28 is the map.

MR MLLER Oh, I'msorry. Exhibit 27

(Plaintiff's Exhibit 27 was

marked for identification and is

attached hereto.)
BY MR M LLER

Q Do you have it?

A Yes. M copy has the sticker on it.

MR. SLOVE: Yes, you got the original
BY MR MLLER

Q Al right. Does this have the data for
AM 40 under the headi ng "Orange County Water

District," or would we | ook sonewhere el se?
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A It does have the data for AM40. It |ooks
like it begins on page 164.

Q There's a series of AM40s. There's
AM 40/ 1, AM40A/1. What do you understand those
designations to represent? Are there nultiple
sanmpling points at that |ocation?

A Yes. | believe there's two.

AM 40 is a deep screen, screen between 175
to 190 feet bel ow the ground surface, which would be
near or in the lower portion of the shall ow aquifer.

And then AM40A is the upper screen at that
| ocati on between a depth of 145 and 165 feet, which
woul d be near the middle of the shallow aquifer. |
don't believe there's any significance to the "1."

Q Okay. And the data go back to 1993 for that
nmonitoring well?
A Yes.

Q So there's no data fromthat nonitoring

wel |, for exanple, that covers any period prior to
19937?

A Correct.

Q I'mlooking at the colum | abeled "TCA" and

the colum | abeled "1, 1-DCE"' for AM 40, and do you
believe this represents at |east a partial

contribution from Crucible, this dataset?
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A Yes.

Q And doesn't this consistently show that the
concentration of TCA is |ower than DCE?

A Yes.

Q Wiich is inconsistent with your theory?

A  No. No. The concentration of TCAto DCE is
going to vary both in space and tine.

Q well, if your theory is correct, wouldn't
the TCA be higher sone of the tine than DCE if it's
going to reach EMD in a ratio where DCE is | ower than
TCA?

A If you add data from AM 40 that went back
further in tine, you woul d see higher TCA-to-DCE
rati os at AM 40.

Q You claimthat, but there's no scientific
measurenent to showit.

A Wat you see in the data that is available
for AM40 are consistently dropping TCA-to-DCE rati os
for the 15-plus years that data is available. A
trend is apparent in AM40. It's obvious that if you
continue to go back closer to the point when the
release initiated, you are going to see progressively
hi gher TCA-to-DCE rati os.

Q |I'mlooking at the first measurenent in

AM 40 in April 1993.
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MR. SLOVE: On page?

MR MLLER 164.

Q Concentration of TCAis 4.2, concentration
of DCE is 14.1. So the DCE is significantly higher
than TCA

A For the initial nonitoring event, yes. And
it remains higher for the subsequent nonitoring
events at this tine.

Q Instead of having TCA be three tines higher
than DCE, we have the reverse. DCE is three tines
hi gher than TCA, nore or |ess?

A Yes.

Q And you believe that change fromthree tines
more TCA than DCE to three tinmes nore of DCE than TCA
occurred in a period of two, three years?

A No. No. No, | think to get to the point
where you had TCA that's going to be a nultiple of
the DCE concentration, you woul d have to go back to
the tinme when the TCA rel ease originally occurred at
Cruci bl e.

Subsequent to that, you are going to have
TCA that's already degraded to DCE, and you are going
to have consistently higher DCE-to-TCA rati os.

Q So when did the rel ease of TCA occur at

Cruci bl e?
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A | don't know, other than it, | believe, can
be safely assunmed that the initial rel ease occurred
before they terninated their operations.

MR MLLER Let me show you Exhibit 29

(Plaintiff's Exhibit 29 was
marked for identification and is
attached hereto.)

BY MR M LLER

Q This is Dr. Waddell's conprehensive report
as opposed to a site-specific report.

You are famliar with it?

A Yes.

Q And at what page does the discussion of
Cruci bl e begi n?

A 70.

Q Does this help refresh your nmenory on when
and how the rel ease occurred at Crucible?

A It identifies the cessation of operations at
that facility as 1984. | do recall what his
interpretation was of the source of TCA at that
facility was.

Q Wiat was the source?

A He referred to TCA | eaki ng through the
bottom of an unlined vapor degreaser at that

facility.

299



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q Do you disagree with that?

A | don't know what the source was.

Q He does report in the '70s sol vent vapors
caused a fire because they were rel eased --

MR. SLOVE: \What page are you on?
BY MR M LLER

Q -- fromcontainnment.

Page 71, midway down.
And the water sprinklers went off?

A Yes.

Q That's likely to cause sonme environnental
contami nation with TCA?

A It has the potential, yes.

Q He reports that in Decenber 1984, the
sout hern property line had a TCA concentration of
780, 000 parts per billion and PCE of 21,000 parts per
billion and TCE, as in Tom wth 70,000 parts per
billion.

A Yes.

Q Soif the source is Crucible, wouldn't you
expect to find not just TCA but al so TCE and PCE?

A Potentially. But | don't believe they were
necessarily all released as part of the same event.
So it would depend upon the timng and the mass of

each of those contam nants that was rel eased.

300



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

301

Q \Was 1, 4-dioxane rel eased at Cruci bl e?

A  There appear to be --

Well, there are very high concentrations of
1, 4-di oxane that have been detected recently,
believe in 2011, in the perched zone just
downgradi ent of Crucible. So it appears that
1, 4-di oxane was released in conjunction with the TCA
at Cruci bl e.

Q And sonehow it left the property but was
still in the perched zone?

MR. SLOVE: (bjection; argunentative.

THE W TNESS: The Di oxane?

BY MR M LLER

Q Yes.

A That appears to be the case.

Q That can happen, right? You can have
solvents rel eased to the environment that stay in the
perched zone and travel away fromthe point of
rel ease to another property?

A It depends on the characteristics of the
perched groundwater zone. |f there is a laterally
ext ensi ve perched groundwater zone that is noving, it
can happen.

Q And there are other sites in the project

area where it's known that solvents rel eased to the
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subsurface have noved to the east nore than 1000 feet
before they nade their way down to groundwater and
then started noving in a different direction

A I'mnot fanmiliar with those sites. That's
been all eged by Dr. Waddell to have occurred at EMD
I'msure you are aware.

Q Yes.

And did you check to see what site data he
had at other locations to support that?

A | saw the references he had to, | believe,
two other sites where he believed that has occurred.
I don't recall himreferencing mgration distances of
1000 feet for those sites.

Q well, let's just ask ourselves -- well,
strike that.

D d you check the data for the sites he
relied on to support that opinion?

A No.

Q You don't disagree with it, you don't agree
with it? You have no position?

A | don't think it's relevant to the EMD site.

Q But interms of the potential in the project
area for contam nants rel eased to the soil to nove
within the vadose zone laterally for significant

di stances as described by Dr. Waddell, you don't have
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303

any data to disagree with him correct?

A  Well, if we're talking about mgration
within the perched zone, then technically we're not
within the vadose zone.

You are referring to the perched zone?

Q W can use the perched zone for this
pur pose.

A | think the migration of groundwater wthin
a perched zone in a direction that's contradictory to
the norrmal regional flow and topography is possible
but rare.

Q If we knowit's occurred at two sites, why
would it be rare?

A It is rare. It does not occur very often
Typi cal ly perched groundwater flowwill mnmic
regi onal flow and topography.

Q But Dr. Waddell cited two exanpl es where it
didn't mmnmc the regional flow, it went in the
opposite direction, correct?

A He cited two sanpl es where he believes it
went in the opposite direction, yes.

Q And you don't have any basis for disagreeing
with that?

A Oher than what | just said, that it's rare.

I"mnot saying it didn't happen at those two sites.
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Al I'"'msaying is to the extent it did happen at
those two sites, that would be the exception rather
than the rule.

Q If you look at Page 73 of Dr. Waddell's
di scussi on, he discusses MM23 in the second
par agr aph, correct?

A Yes. Yes.

Q And he says that "The conpositions of COCs
inthis well in recent years are very simlar to
those in the borings that OCWD installed west of the
bui I di ng. "

Do you agree with that?

A That's consistent with my recoll ection.

Q Wiich is another indication that MM23 is
contami nated by rel eases occurring at Crucibl e?

A Yes. It's an indication, yes.

Q And you believe MM23 is contam nated by
Cruci bl e rel eases, correct?

A Yes.

Q And you believe the sanme is true for AM 40,
correct?

A Yes.

Q At Crucible was there a rel ease of pure TCA

or sonething el se?

A It's evident based on the continuing
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presence of TCA, again roughly 30 years after the
close of that facility, that it was not rel eased
exclusively in dissolved form that there had to have
been a rel ease of pure TCA through sone mechani sm

Q Is it fair to say that there's no known
rel ease of pure DCE at the Crucible site?

A Yes.

Q Have you conpared detections in MM 1A after
1993 to the ratios of TCA and DCE i n any upgradi ent
wel | ?

MR SLOMVE: Can | hear that question back?

MR MLLER I'Il start over again.

MR SLOVE: Ckay.
BY MR M LLER

Q Wth respect to the Y-12 buil ding we went
over MM1A, which is located close to the area where
there was a clarifier.

A The Y-1 building?

Q Yes.

Do you have data at that location after

19937?

A Yes, although | suspect not the type of data
that you may be | ooking for

Q Goundwater data?

A Yes. Fromthe recent, is it 2010 sanpling
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Hydr opunch at that | ocation?

Q MM1 was destroyed when?

A It looks like in very late 1990 or early
' 91.

Q It was destroyed by Northrop?

A Yes, in conjunction with the site closure
activities.

Q So there's no way to directly conpare the
1993 data in AM40 to MM¥1, correct?

A Correct. They don't overlap with respect to
time.

In response to your earlier question, there

was a groundwat er sanple collected in 2010 at the
| ocation of the anodic room sunp. The 2010 sanpling
| ocations are shown in Figure 9 of the EMD summary
report, Exhibit 24.

Q Soif we take the groundwater data report,
Exhi bit 27, fromDr. Waddell, | would like to conpare
the data for AM40 to the sanples taken closest to
MM 1 in 2010.

So let's get AM40 in a period close to

2010. What page woul d that appear at?

A You are asking about AM 407?

Q Yes.

A It's the sane page we were on before, but
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I'"ve lost track of what that was. Looks |ike 165.

Q And the entries for 2010 sanpling woul d be
on page 1667?

A For AM 40A, yes.

Q And throughout 2010 it's non-detect for TCA
and the levels of DCE ranged from5.4 to 4.2,
correct?

A Yes.

Q So nowlet's go to the boring that you say
is close to the location of MM1A  Wat is the
bori ng nunber?

A GWM01.

Q And what page do we go to for that?

A |'ve got that data summarized in the sunmary
report for the EMD site, Exhibit 24. | can try and
find it in Exhibit 27 as well, if you would prefer to

refer to that.
Q At least | could follow along if you used
Exhi bit 27.

On page 221 | see data for GM1 and 2.

A 2217
Q Yes. | see sone other GA, but they are
| abel ed "MA. "

A  Wuere | would expect to find it is on

page 70 with the EMD data. | don't see it there.
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Q Al right. Were do you have it sunmmarized?
A It's Table 6 of Exhibit 24.

Q This one?

A Yes.

Q Table 6 is labeled "2010 G oundwater Testing
Resul t s"?

A Yes.

Q So these are grab sanpl es?

A Yes.

(Whereupon M. Geocaris exited

t he proceedings.)
BY MR M LLER

Q At GW¥1in 2010 all of the measurenents are
non-detect for TCA but DCE is present.

A Correct.

Q Highest concentration, 2.1 during that tine
period, correct?

A Yes.

Q But it shows higher detections of DCE at
GW 2 and non-detect for TCA.

A Correct.

Q How do you conpare those sanmple results in
20107

MR SLOVE: To?

BY MR M LLER
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Q To the upgradient sanpling results at
AW 40 -- or AM40. Wiich is it?

A AM

I'"'mlooking at the graph for AM 40A, which

is in the VOC historic plots, and in February of 2010
we' ve got a DCE concentration of approximately 4 or
5 micrograns per liter, but in order to nake a nore
direct and accurate conparison, the groundwater that
was being sanpled at the EMD site in March of 2010,
in round nunbers if we use the travel times we were
di scussi ng before, would have been groundwater
roughly that woul d have been at AM 40 in March of
2009 and there at that point in time we had
concentrations on the order of 9 or 10 micrograns per
liter for DCE.

Q And TCA?

A TCA, approxinmately 5.

I"msorry, did you say TCE or TCA?

Q TCA --

A I'"msorry.

Q ~-- as in apple.

A Non-detect for TCA

Q Let's return to your sunmmary report.

Can | have the exhibit nunber just so the

record' s clear, please?
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A 24.

Q Thank you.

Page 8. In the first paragraph you state
the hi ghest TCA concentration 6300 parts per billion
was neasured in a sanple collected beneath the
| ocation of the forner vapor degreaser

MR SLOVE: |'msorry. On page 8?

MR. M LLER  Yes.

THE W TNESS: Yes.

BY MR M LLER

Q They al so excavated 600 tons of VOC-inpacted
soil in that area, correct?

A That was site wide, not necessarily at that
| ocati on.

Q But it certainly included the soil at that
| ocation?

A Yes, although there was a | arger, nore
extensive excavation at that |ocation that's
described later in this report.

Q In the next paragraph you report that a nore
extensive soil contanination was identified beneath
the Y-1 anodic roomin the area of the forner vapor
degreaser during the March 1991 denolition work,
correct?

A Yes.
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Q And at that time, they found TCA at
13,000 parts per billion and TCE at 58,200 parts per
billion, correct?

A Yes. Maxinmum concentrations.

Q Did that rel ease contam nate groundwater?

A If it did, it's not evident fromthe
available data. So to the extent it did, | would say
it did not significantly contam nate groundwater

Q How do you square that with the Regiona
Board's position that the concentrations of TCA and
TCE are consistently higher downgradi ent of the EMD
site than upgradi ent?

MR. SLOVE: (bjection; no foundation

THE WTNESS: | think ultimately --

And | don't recall which reference you are

citing, but | think ultimately the Water Board
deci ded that they were not and that the site -- the
EMD site did not appear to be a significant source of
groundwat er contani nati on
BY MR M LLER

Q Is that your position?

A That's ny recollection of the Water Board's
position and --

Q Wat is your position?

A That the EMD site historically has not been
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a significant source of groundwater contam nation and
that it is not a significant source of contam nation
t oday.

Q Are there groundwater sanples for DCE that
were taken at the EMD site?

A Yes.

Q \Were did you put that data in your report?

A It's sunmarized in the graphs that we have
been going over, through, for the |ast few hours.

Q Doesn't that show el evated |l evels of TCA and
DCE in groundwater at the site?

A Yes.

Q And downgradi ent of the site?

A Yes, and upgradient of the site.

Q The downgradi ent concentrations of DCE are
consi stently higher than upgradient, correct?

A No. |'ve done that conparison in one of the
figures that we | ooked at a few nminutes ago, and they
are not.

Q Isn't it a fact that just after the
excavation there were groundwater sanples that show
DCE in the range of 50 to 60 parts per billion in
nuner ous sanpl es?

A Fromthe nonitoring wells?

Q Fromsanples taken shortly after the
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excavati on of groundwater

A

And you are tal king about the excavation

that you just previously referenced or the large --

| arger excavation?

Q | don't recall which of the two, but |
recall it was after the excavation
A There's a DCE concentration that was

measur ed approxi mately 63 mcrograns per liter in

Novenmber of 1991 in MM9, and that woul d have been

just after actually both excavations.

Q

A

46 mcrogranms per liter --

And is that downgradient?

No.

That's upgradi ent.

Is it on Northrop's property?

No.

There was a DCE concentration approxi mately

graph in Exhibit 25 --

I'"mreading these off of a

measured in MM10 in June of

1991. That's on the downgradi ent side of the

property.

Q Do you have Danmes & Moore groundwater data

from 19917

A

don't have it summarized in -- separately

in any table that | prepared.

Q Do you have the data?

A

don't know.

woul d have to | ook through
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the EMD file.

Q Didyou review the Danes & Moore report?

A Yes.

MR MLLER I'll mark Exhibit 30, the Danmes &
Moore report of May 31, 1991.

(Plaintiff's Exhibit 30 was

marked for identification and is

attached hereto.)

MR SLOME: Thank you.

BY MR M LLER

Q Yesterday you had a Danmes & Moore report in
the formof a map.

A Yes, | believe that's the same as the | ast
page of this report.

Q Except this is an easier version to read
because it's bl own up.

A Yes.

MR. SLOVE: "This" being the docunent that he
had yest erday.

MR MLLER For the record, it's entitled
"Fornmer Northrop El ectronic System Division Facility,
500 East Orangethorpe Avenue, and it has a Bates
nunber of Northrop Grumman | ast four nunbers 7708.

MR SLOVE: 7708.

MR M LLER Yes.
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MR SLOVE: Are you going to mark it separately?

MR MLLER W've marked the report. W have a
smal l er version, and |'mnore than happy to let the
witness | ook at the larger version to be able to
accurately read the data and what's at the |ocation.

Q Doesn't this map post sone groundwater data?

MR SLOMVE: Hand himthe map.

THE WTNESS: If it does, | don't see it froma
qui ck exam nati on.
BY MR M LLER

Q Wwll, let's go through Table 2, which has
sonme data, before we get into other aspects.

MR SLOVE: Table 2 is where?

MR MLLER Wthin Dames & More.

MR, SLOVE: Ckay.

MR, MLLER  Bates 7138.

MR SLOMVE: 7138? The docunment starts at 75.

MR MLLER |1'mtalking about the Danmes & Moore

report. The version | have has 37138 as a page
within the series.
MR SLOVE: 37- -- mine starts at 37517.
MR MLLER Let me nake sure there aren't two
Danmes & Moore reports.
First page of nine is the sane Bates nunber

as yours. Apparently there's a sequential nunbering
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probl em

MR SLOVE: And just tell ne again, the page
nunber you are |l ooking for is?

MR M LLER  37138.

THE WTNESS: It junps between 7568 and 7137
BY MR M LLER

Q Correct.

MR. SLOME: Got it.

BY MR MLLER

Q On page 2 they found concentrations of DCE
in soil as high as 112,000 parts per billion west of
Y-1 in soil vapor probes, correct?

A Yes. | can't tell if they are referring to
a soil vapor concentration, though, or a soil matrix
concentration. | suppose it's inplied that it would
be a soil vapor concentration. But that's what's
i ndi cat ed.

Q In the colum I|abeled "Boring," it says
"Danmes & Moore eight soil vapor probes" and then
opposite that are the data.

A Yes.

Q The concentration of DCE in soil vapor of
112,000 parts per billion is higher than anything
Northrop found in its investigation of the property,

correct?
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A | don't know. | would have to | ook at those
results. Also, | don't see units in this table.

Q Wwell, one would hope it's not parts per
mllion.

A  Yes, or depths.

Q Depth would be a bit extrene. | don't know
that oil conpanies go that deep

A No, | didn't nmean as far as the depth at
whi ch they were neasuring these val ues.

Q | see that, yes.

Their conmment is "Contamnination should be

remedi at ed" ?

A Yes.

Q And this is in an area that was not
excavat ed by Northrop?

A The large excavation at Y-1 was to the -- on
the west side of Y-1.

Q To the area where the USTs were fornerly
| ocat ed?

A I'll check.

It | ooks like the excavation extended right

up to that area, the perineter of the excavation

Q But didn't include it?

A It may have included a portion of it, but it

did not include it all
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Q In other words, that area was not targeted
for excavation even after the conmment by Danes &
Moor e?

MR SLOVE: (bjection; assunmes facts as to when
targeting occurred.

BY MR M LLER

Q Wen was the | ast excavation at the EMD
property by Northrop?

A In May of 1991.

Q And this report cane out in that nonth?

A Yes.

Q And do you know if Northrop did anything to
foll ow Danes & Myore's recomendati on that that area
be renedi ated, where the DCE contani nation was
detected at 110,000 parts per billion?

A | know the large excavation that | mentioned
previously was conducted in that area and there were
confirmatory sanples that were collected fromthe
bottom and sides of that excavation as part of the
process.

Q It was excavated soil, and the sanples at
that location did not include DCE at high |evels
because that wasn't part of the excavated material,
correct?

A | don't think you can necessarily reach that
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conclusion. | can look and see the date of the soi
vapor testing that was done by Danes & Moore. But if
their report came out May 31st, 1991, it woul d appear
that they were likely doing their testing either
during or maybe even prior to the excavation
activities, and it would not be surprising for them
to find el evated soil vapor levels at the |ocation of
the | arge excavation before it was nmade or while it
was bei ng nmade

Q M point is that when the soil sanples were
taken in that area during the excavation, they didn't
find the DCE at the |levels that Dames & More did,
which inplies the excavation didn't go that far

A | wuldn't necessarily reach that
concl usi on, no.

Q well, what were the sanmple results for DCE
in the area closest to where Danes & Moore took their
sanples? Use the map to nmake sure you know where
they took their sanples.

A The apparent vapor sanpling |ocations by
Danes & Moore do appear to be within the limts of
t he excavati on.

Q Wat location on the map and what nmap are
you relying on to answer that?

A I'mrelying on a version of Figure 10 where
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we' ve superinposed the excavation limts onit. The
blue dots that begin with a "VP" designation on this
site plan, as on the other oversized site plans,
bel i eve designate the Danes & Mbore vapor probe

| ocati ons.

Q Wen you say "blue dots," are you talking
about a green circle surrounding a blue line, a white
inner and a bl ue center?

A No. For exanple --

Q ay.
A =-- "VP'" -- | can't read the prefix, but is
that a VP -- would be a series of VP designations

al ong the west side of the building.

Q So basically it's a circle that is half
filled in in green and half background col or?

A Yes.

And this faint outline that you see here
represents the limts of the second of the |arger
excavation in that area.

Q Are the Danes & Moore groundwater results
posted on the site map we went over that's attached
to their report?

A | don't believe |'ve seen any groundwater
results that were obtained by Danes & More

Q You don't recall seeing a docunment that was
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produced in di scovery where they found DCE in
groundwater in the 40s, 50s and 60s at the site?

A By "40s, 50s and 60s" you are referring to
m crogranms per liter?

Q Parts per billion.

A That Danes & Moore produced?

Q It was fromtheir investigation.

A No.

Q Do you recall that Danes & Moore conpl ai ned
that they weren't given access to the soil once the
bui l di ng and concrete were scraped off so they could
exanmine it for staining?

A | recall that they conpl ained that they
weren't given access during the site denolition or
closure activities, yes.

Q Doesn't that inply that the excavati on was
wel | under way before they took their sanpl es?

A | don't know. They were both occurring, it
woul d appear, at least within a few weeks of each
ot her.

Q And you have no Danes & More groundwater
sanples at all in your dataset?

A | don't recall seeing those. | recall
Danes & Moore sunmmari zi ng groundwat er results by

others, but | don't recall Dames & Moore actively
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col l ecting groundwater sanples.
Q Did you review Exhibit 30?
MR. SLOVE: The Danes & Moore report.
BY MR M LLER
Q The Danes & Moore report.
A Yes.
Q Aren't they rather critical of the quality
of the investigation done at the EVMD site?
A |I'mlooking at ny sunmary notes.
| see that they conplained that they were
not allowed onsite during the site denplition
activities.
| see that they noted that the
Water Board concurred that the former hazardous waste
area was not a source of VOCs. | don't see any
groundwat er sanpling in their scope. It says they
collected 16 surface soil sanples and excavated
15 borings and performed soil vapor sanpling in five
areas and performed a radiation survey, but | don't
see anything that refers to groundwater sanpling.
| see that they concluded that contam nation
may be present at the site and that the site may have
been a source of at |east a portion of the prior
groundwat er contani nation and that they agree that an

of fsite source of groundwater contam nation
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apparently exists.

| see where they said that they felt the
closure data for the underground storage tanks was
i nconpl ete and that based on their soil vapor survey
results they felt that VOCs were present in two
former underground storage tank areas.

| see where they expressed a concern about
what was referred to as the former garden area

| see they recomended additiona
assessment .

And | see references to at |east two borings
that they drilled deep enough to encounter
groundwater. So | suppose they could have
potentially sanpled it, but | don't see them
indicating that they sanpled it or any results in
their report.

Q Didyou read the deposition of the Danes &
Moor e enpl oyee taken in this case?

A No.

Q And specifically he discussed this
particular report and was involved inits
preparation.

You don't recall reading such a deposition?

A No.

MR MLLER Let's break early for |unch
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MR. SLOVE: Sounds good.

THE VI DEOCGRAPHER: W are going off the record.
The tine is 11:46

(OFf the record.)

THE VI DEOGRAPHER: Thi s now begi ns di sk
number 3, Volume 2, in the deposition of G enn
Tofani. W are now back on the record. The time is
12: 56.

MR SLOVE: Ckay.

BY MR M LLER

Q M. Tofani, what is the best report
concerni ng groundwater quality data at EMD in the
early '90s?

A | believe all of the groundwater anal ytica
results fromthe EVMD site for that period, in fact
for the entire period during which wells are being
nmonitored onsite, is contained in the attachment to
my summary report and al so contained in the VOC
summary figures that | provided you just before

| unch.

I was al so going to nmention, in case you are

interested, before we started that | had soneone
check over the lunch hour to see what the relative

sequenci ng was of the Danes & Moore soil vapor

testing that we were discussing relative to the | arge
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excavation at the site.

Q And what was the result?

A Dames & Myore was onsite doing the soil
vapor testing it looks like in May -- on May 8th and
9th of 1991. The excavation activities were
initiated on May 14th and conpleted on May 24th. So
those vapor sanpling activities would have preceded
t he excavati on.

(Wher eupon Ms. Meadows entered

t he proceedings.)

(Plaintiff's Exhibit 31 was
marked for identification and is
attached hereto.)

BY MR M LLER

Q Okay. Let ne show you Exhibit 31. It's the

results through March 1993 of groundwater quality
sampling for EMD by McLaren Hart.

Before we get into the detail, if you | ook

at the map entitled "Figure 1" by MlLaren Hart, which

is at page 2 of the report --
A Yes.

Q -- what are the nunbers of the upgradient

A Most easterly wells shown are MM8 and MWV 9.

Q They are, however, on Northrop property,
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correct?

A No.

Q They are on the Union Pacific Railroad
property?

A Yes.

Q And what other wells do you consider
upgr adi ent of EMD?

MR SLOME: As shown on this map?

BY MR MLLER

Q If there are others that are part of the
data in the imediate vicinity, whether it's shown on
this map or not, I would like to know it.

A  AM 39, AM40 and AM 42 are the nost
pr oxi mat e.

Q | take it that you would agree that MWM2,
MM 1A and -B, M¥10, MAM 11, MM3, MM¥4 and -6 and
MM 12 and -13 are all downgradient, correct?

A Relative to MM8 and -9 in the three offsite
wells that | just nmentioned, yes.

Q They are al so downgradi ent of activities
that are suspected of having the potential to cause
cont ami nation, correct?

A Yes, with the caveat that some of these
wells typically where they are paired together you

have a shall ow zone and a deeper zone well. And the
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shal | ow zone woul d be the screen |ocated closest to
the potential source areas and the deeper screen
further away.

Q So let's take an upgradient well, MMS,
page 6.

A Yes.

Q DCE and TCA are at or below 5 parts per
billion or so in the shallow sanpling of MM8 which
i s upgradient, correct?

A I'msorry. Wat were the two nunbers?

Q Shallow MM8, page 6 of the report, the
concentrations of DCE range from3 to 5.3 parts per
billion, of TCAfromb5.4 to 2.3.

A Yes.

Q And let's go to MM8 deep, page 9. Sorry,
that still says "shallow. "

The deep wells are listed in Table 5 and
MM8 is not |isted.

A  That should be MWO.

Q And MWM9, the highest concentration of DCE
is 9 and the highest concentration of TCAis 7,
correct?

A 14 and 7, | believe. 14 for DCE and --

Q MM9 -- I'msorry. | see the 14 now Thank

you.
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A | might nmention, the easiest way to | ook at
conpilation of this data, if that's what you are
interested in, these two wells subsequently becane
AM 42 and AM 42A. So there are graphs and data that
extend through 2010 for these wells.

Q Al right. Let's conpare that to MM 1A that
is imediately to the west of the building and in the
area where high detections occurred in soil.

You woul d agree that that western part of
the building was an area contam nated with TCA?

A The soil, yes.

Q The TCAin MM1A ranges from 72 parts per
billion to a low of 19 with the other two values in
t he 40s.

MR SLOVE: No. One of the other two values in
t he 40s.

BY MR M LLER

Q Two values in the 40s. 40 and 44, correct?

A |I'mlooking at the -- by graph it seens to
be consistent, the data you just cited with what |
have graphed --

MR SLOVE: Yes, sorry.

THE WTNESS: -- for the deep screen
BY MR MLLER

Q And 1,1-DCE ranges from50 to 16.
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A That to -- I'msorry, what was the upper
concentration?

Q 50.

A In MM1A |'ve got a concentration, it

woul d appear to be as high as 65 plotted for MV 1A

for DCE.
Q In the deep well?
A Yes.

Q Are you on page 107?

A | have that open as well.

Q On page 10 for the period reported 1990, the
DCE concentrations ranged from50 to 16.

A Yes.

Q You have later data that shows a
concentration as high as 65 for DCE?

A No. It's within the same peri od.

Q But it's not shown on the MLaren report?

A Not in their summary table, no.

Q If we look at the map, MM11l is also -- and
MM 10 are also to the west of the Y-1 building within
the EMD conpl ex, correct?

A Yes.

Q And they are directly to the west of MV 1A
and -B?

A More or less, yes.
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Q In shallow groundwater, MW 11l ranges between
8.8 for TCAdown to 1.2 -- I'msorry, 13 to 1.2,
correct?

A Dd you say 34? You are tal king about MW 11

DCE?
Q Yes -- no, | was going over of TCA.
13 to 1. 2.
A Yes.
Q And for DCE, 34 to 1.8.
A Yes.

Q So the shall ow groundwat er downgradi ent of
buil ding Y-1 has, on occasion, significant |evels of
both DCE and TCA, correct?

A Yes. Significant in that they are above
MCLs.

Q MM13 is to the west of MW¥8 and -9 and the
other wells you characterized is upgradient?

A Yes.

Q Andit's tothe -- what building in the EMD
conplex is to the east of those two sanple points?

A  MWM12 and MW 13, is that what you are asking
about ?

Q Yes.

A There's no building i mediately east. They

are next to a helicopter pad. |f you continue east
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about hal fway across the site, you would get to the
northern end of building Y-2

Q Wre those nonitoring wells placed at that
| ocation because of concerns about releases fromY-2?

A Possibly. | believe they were constructed
in conjunction with the abandonnent of other onsite
wells that were in the way during the deconmm ssi oni ng
of the facility. And the Water Board asked for
upgradi ent as well as downgradi ent wells, and these
were one of the downgradient well pairs that were
installed in response to that request.

Q If you look at MM13 in the shall ow
groundwat er, Novenber 1991, 48 parts per billion for
DCE, correct?

A Yes.

Q And TCA up to 12 parts per billion in the
sane sanpling?

A Yes.

Q \Was that associated with a high groundwater
period or follow ng a high groundwater period?

A No. It's at arelatively low-- | would say
atypically | ow groundwat er period as far as the
shal | ow aqui fer goes

Q MM10 is downgradient and Y-1 is to the east

of that?
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A Yes.

Q MM10 had concentrations of DCE as high as
59 during this period, which covers "91 to '93. I'm
| ooki ng at page 7 of the MLaren report.

A That's consistent with what's plotted on ny
graph, yes.

Q And the TCA concentrations were as high as
257

A That's consistent as well, yes.

Q Don't these data show el evated | evel s of DCE
i n shal | ow groundwat er downgradi ent of the site which
do not appear in the upgradi ent data?

A  No. | think taken as a whole the available
data does not indicate an increase in the VOC | evel s
downgr adi ent of the site.

Q If we focus on the shallow groundwat er data,
upgradi ent the concentrations are significantly |ower
t han downgradi ent, correct?

A Are you tal king about exclusively in
monitoring wells 8 and 9 as the upgradi ent wells?

Q Those were the ones you identified for ne.

A And right now you want to limit it to the
shal l ow wells, so that would be M¥8 as the only
upgradient well that we're | ooking at?

Q For nowwe'll do that, then | will ask you
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if there's nore a appropriate upgradient well to |ook
at shal | ow.

A Okay. So if we'relimting it to MM8 as
the sole upgradient well, that well |ooks |ike we
only have three nonitoring events for; and for those
three nmonitoring events, the VOC | evel s were
relatively | ow conpared to other offsite upgradient
wel |'s.

Q If you look at Figure 2, it shows the
direction of groundwater flow in the area for the
shal | ow groundwater in March 1993.

A Yes.

Q During that time period, MM8 would not have
been upgradi ent, and neither would any of the other
upgradient wells that you identified because the
groundwat er flow direction had a southerly conponent,
it was going to the sout hwest?

A Yes. You have to look nore in the area of
AM 39 and AM 40, which are offsite wells that during
this period would be nore directly upgradi ent of the
onsite wells in that area.

(Whereupon M. Geocaris entered

t he proceedings.)

BY MR MLLER

Q But that would place the flow toward MV 10
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-11, 1A and 1B, correct, fromthe Y-1 building? And
al so MM 3?

A Yes, in general

Q MAM3, the DCE was as high as 65 and the TCA
was as high as 49. That's on page 10, correct?

A You said 65 for DCE and 49 for TCA?

Q Yes.

A Yes, | believe that's correct.

Q MAM3, which would be downgradient of the Y-1
bui |l di ng under a sout heasterly flow had
concentrations as high as 65 for DCE and 49 for TCA

A | thought that was the one you just asked ne
about before. Were you referring to a different
wel | ?

Q | thought | had covered M¥2 and apparently
I hadn't, and | need to rephrase ny question

MM 2, which is near the Y-1 building, was as
hi gh as 30 for DCE and 24 for TCA, but you woul dn't
interpret that as being a downgradi ent well of sone
suspect ed contami nati on?

A Periodically it would be, but not as of the
date of the piezonetric levels that are shown in this
report.

(Whereupon M. Kaplan entered

t he proceedings.)
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BY MR M LLER

Q Al right. So what nonitoring well would be
upgr adi ent under a southwesterly fl ow shown at
Fi gure 2?

A AM 39 and AM 40.

Q Do you have a map that shows the relative
| ocation?

A Yes, they are shown on Exhibit 28.

Q Soif we go back to the groundwater quality
data for AM 39A, using Dr. Waddell's groundwat er
quality report, which is an exhibit --

MR SLOVE: VWhat exhibit is it?

MR MLLER Was it 28?

MR SLOVE: 27.

THE W TNESS: 27.

BY MR M LLER

Q \What page would it appear on?

>

W' re | ooking for AM 39.
Q Yes. "A"
A "A" begins on looks |like 1- --
MR SLOMVE: 60 sonet hing.
THE W TNESS: - 63.
BY MR MLLER
Q | see the "A" designation for the shall ow

groundwat er interval of 115 to 135 feet being sanpl ed
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in March '93, correct?

A Yes.

Q TCA 2.5 DCE 6.2, correct?

A |I'msorry. Wat were those nunbers?
Q 2.5 for TCA 6.2 for DCE.

A Yes. | believe that's correct.

Q And if you were going to |l ook at the points
under a southwesterly gradient that were nore
directly upgradient of the ones | pointed out to the
west of the Y-1 building, that would be the
monitoring well to look to for shall ow groundwat er
condi tions, correct?

A That one, and AM 40, yes.

Q AM40 is nore southerly.

A Yes, relative to AM 39.

Q And you wouldn't expect a flow path from
there under a southwesterly flowto MM1A or to MW¥ 10
or -11, correct?

A No. More so for MM12 and -13 that you had
asked ne about earlier.

Q Okay. So let's go to 40, page 165, correct?

A Yes.

Q In 40A starting with the earliest data in
1993, all detections of TCA in 1993 are bel ow 20, and

that well is screened 145 to 165 feet. So it's
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deeper than the downgradient wells, correct?

A Sone of the downgradient wells are deeper,
sone are shall ower.

Q This upgradient well at 145 to 165 feet is
not the shall owest groundwater that you can sanple
with respect to the EMD site, correct?

A Well, this well's | ocated upgradi ent of the
EMD site, so you can't sanple any groundwater from
the EMD site at this location. There are wells at
the EMD site with shall ower screens and wells with
deeper screens.

Q |If we're going to conpare apples to apples,
it would be helpful to have a simlar depth at AM 40,
but the shall owest depth is deeper than the
downgradient wells at MM1A MM10 and MM 11,
correct?

MR. SLOVE: (bjection; conpound.

THE WTNESS: | believe that's correct.

BY MR M LLER

Q Doesn't this show a contribution of DCE to
the shall ow groundwater, this data that we went over
and TCA which woul d create DCE?

A | don't think so, no.

Q If the nunbers are higher in the

downgradi ent direction than the upgradient direction
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for sanples taken at similar depths, doesn't that
indicate the likelihood that there's a contribution
of contaminants to the shall ow groundwat er associ at ed
with the site?

A They have to be correlated with respect to
time also and that the concentrations vary over time
as a result of different nechanisns, fluctuations in
groundwat er el evation, changes in the direction of
groundwat er flow and degradati on of TCA to DCE

So not only do the wells have to be aligned
upgradi ent and downgradi ent with that alignnent
changi ng over a period of time, the tine lag or
travel tine for the VOCs between the two wells also
needs to be considered in this instance since overal
we' ve got declining VOC concentrations at the site.

If the VOC | evel s were constant, you
woul dn't have to account for the time lag. But with
a falling VOC | evel, if we have a VOC concentration
upgradient at a point, a nonitoring well, and it
takes that water, let's say, a year to trave
downgradi ent and at the sanme tinme the VOC | evels are
generally falling, then we have to synchronize, if
you will, the dates of the analytical results that
we' re conparing for the upgradi ent and downgradi ent

wel | s.
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Q So are you saying that levels in the 40s,
50s and 60 parts per billion range of DCE are falling
| evel s conpared to earlier results?

A If | look at the available data, the overal
trend for the wells that we have the | ongest records
for, which is going to be 39, 40 and 42, is that
there's a significant trend and tendency for VOC
| evel s to decline over tine.

Q That's after this tinme period. This dataset
covers of '91, '92 and '93, correct?

A Yes.

Q If you look at the direction of flow -- take
Fi gure 4.

A Yes.

Q The direction of flowin '93, at least, is
i nconsistent with having a Crucible plume reach the
Y-1 building areas and areas downgradi ent of it
because it has a sout hwesterly conponent, correct?

A It has a south --

It's shown to have a southwesterly conponent

at the EMD site at that point in tine. This is from

March of '93. |If we go back four nonths, it's a
little less, nmore west- -- it's nore westerly and
| ess southwesterly. |If we go back to 1990, it's

nort hwesterly.
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So the average direction of flow, although
there's temporal variations, the average of
predom nant direction of flowis nore or |ess due
west .

Q Between June '92 and '93, the flow was
consistently to the south and sout hwest, correct?

A For the three nonitoring events that are
shown here, the flow direction is shown to be
sout hwest -- west to sout hwest.

Q And if you extended that flow |line
upgradient, is there a known source of DCE?

A  Wll, if you extend that flow direction
upgradi ent you still run into the Crucible site.

Q Wth a southwesterly flow?

A Here's the site plan, here's the arrow
aligned. So if | take this point and go parallel to
that arrow, it's nmore or | ess along the distance
arrow that |'ve drawn on Exhibit 28.

Q Wich would reach only at nobst the southern
end of the EMD property, that corner basically where
AM 42 is?

A Well, | think at that direction, probably
the entire second half. And what we need to keep in
mnd in this type of projection is that for the

nunbers that we've been using or the flow velocities
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that were suggested by Dr. Waddell, we've got
sonet hing on the order of perhaps a five-year --
three- to five-year travel tine from Crucible to EMD.
So we don't have a consistent southwesterly flow
direction for that length of time. Over that length
of time it's going to tend to be nore westerly.
(Whereupon M. Geocaris exited

t he proceedings.)
BY MR MLLER

Q If there's an upgradient source, you woul d
expect to see it in the deeper groundwater and not in
t he shal | owest groundwater?

MR SLOVE: \here?
BY MR M LLER

Q Kester, for one.

MR. SLOVE: (bjection; vague and anbi guous.

I don't understand the question

THE WTNESS: |If there's an upgradient -- a
source upgradi ent of EVMD such as Crucibl e?
BY MR M LLER

Q Let's just take Crucible for the nonent.
G ven the distance, which is about a mle, you would
expect that any contribution of TCA or DCE to the
groundwat er woul d be deeper than the shall ow

groundwat er underneath the EMD site. 1t would tend
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to be nore than 150 feet deep.

A Not necessarily. | wouldn't necessarily
expect it to all be driven to that depth. You night
expect to have hi gher contam nant concentrations
potentially at depth. The only thing that you could
say with any reasonable certainty is if you have a
site, whether it's EMD or another site in a simlar
setting, and you are finding contamnation in the
very lower portion of the shallow aquifer, that that
contami nation has nost likely come froma relatively
di stant upgradi ent source because there sinply isn't
enough tine or a pathway, if you will, for that
contamination to get to depth over a short distance.

And that, | should say, excludes the DNAPL
scenario that we --

Q Under st ood.

I'n your summary of Dr. Waddel|l's deposition,
he pointed out there were two explanations for the
presence of DCE and TCA in a deeper zone beneath the
EMD site. One was that the way Northrop and its
consul tants constructed nonitoring wells created a
pat hway for that to occur, and the other is that
contamination in the perched zone went in a different
direction than the flow of groundwater, and after it

reached a point where it could escape the confining
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| ayers that kept it perched nade its way down and
then canme back with a direction of groundwater flow
Do you recall that?

A Yes.

Q And you had a figure that purports to dea
with that that you showed ne yesterday?

A Yes. Did that get marked?

Q No, not yet. Not only that, but it's been
nmoved around.

A Onh, yeah.

Q You characterize this as a perched
groundwat er nound beneath the site.

Did Dr. Waddell actually say there was a
nmound?

A Yes.

Q Perched water mounds on top of a confining
layer. It devel ops sone thickness on top of it.

A Ontop of alow perneability layer, that's
not necessarily a confining |ayer, use of the term
"confining."

Q That's fine.

A ay.

Q The whol e point of perched water is that
it's not getting through the confining |ayer beneath

it rapidly enough so the water accunul ates, including



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

any contam nants, correct?

A Yes.

Q That water will flowin the direction or
sl ope of the confining |ayer which nay not be in the
same direction as the direction of groundwater fl ow,
correct?

A | say it will typically flowin the
direction of which the |ayer upon which it is perched
is inclined, and that nost often is in the direction
of groundwater flow, though not universally.

Q If you introduce a solvent |ike PCE or TCE
to the soil, do they necessarily go straight down
when they are in the vadose zone or do they sonetines
encounter confining |ayers that cause themto nove in
a different direction than strai ght down?

A They don't necessarily go straight down.

Q And when they encounter a confining |ayer,
they try to go around it basically?

A It depends how extensive that |ayer is.

They will go through it given a sufficient anmount of
time. If it's a small inclusion, the majority of
what ever contamination is in question may go around
it.

Q Is the same principle applicable to TCA?

A As for TCE?
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Q Yes.

A Yes.

Q Wat data do you have that denobnstrates that
there was no shortcut as a result of the installation
of one or nore monitoring wells to deeper
groundwater; that is, an artificial pathway created
by the construction of that well?

MR. SLOVE: Please reread the question, please.

(The record was read as foll ows:
"QUESTI ON:  What data do you have

that denonstrates that there was no

shortcut as a result of the

installation of one or nbre nonitoring

well s to deeper groundwater; that is,

an artificial pathway created by the

construction of that well?")

MR. SLOVE: | understand the question
BY MR M LLER:

Q You understand the concept of a shortcut to
deeper groundwater?

A | believe so

Q And it's known that if you inproperly
construct a nmonitoring well it could provide a
pat hway that woul dn't exist through nature down to

groundwat er and avoi ding the confining |ayers because
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of the void between the nonitoring well and the
confining |l ayer, correct?

A Yes.

Q |Is that known to happen?

A Yes.

Q Do you have any opinions concerning the
construction of nmonitoring wells that woul d precl ude
that novenent through a shortcut or nore direct path
through the confining | ayers created by a nonitoring
wel | ?

A You are asking specifically with respect to

the EMD site?

Q Yes.
A  Well, I've reviewed the well 1ogs, the
drilling logs for the nonitoring wells that

Dr. Waddell was referring to with respect to his

theory that the installation were problematic and

created potentially preferential flow paths al ong the

casings, and | don't see that occurring based on the
records that |'ve reviewed.

Q Based on the drilling records?

A Yes.

Q Did you review his testinony about what the
probl ems were with the nonitoring well construction?

A Yes.
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Q And you disagree with it?

A | don't disagree that there were issues
encountered during the construction of the nonitoring
wel | s that, anobng ot her things, involved welds at
conductor casings pulling apart that created
complications with the installation. But when | |oo0k
at how those problens were resolved, | don't see them
creating the potential for downward flow or
preferential downward fl ow pathway al ong the casing.

Q Wat do you nmean how they were resol ved?

A |I'mlooking at page 15 of my chronol ogi ca
summary in Exhibit 24, if you start with M¥4 at the
bottom of the page, that well was drilled with air
and foam There was an eight-inch tenporary casing
that was installed at that location. They installed
a four-inch casing that was intended to be left in
pl ace inside that. And as they were backfilling it,
the way that you would typically do that is
progressively pull the larger casing and -- in
advance of the backfill.

It looks like they extended the backfill up
into a portion of the larger dianmeter casing while
they were constructing this well so that that
backfill |ocked the |arger casing to the smaller

casing. It was intended to be left in place. So
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when they went to pull up the eight-inch casing
further, the four-inch casing cane with it.

At that |ocation, they abandoned the hol e,
left the eight-inch steel casing in place, grouted
the interior and then -- oh, no, just left the
eight-inch steel casing in place at that | ocation,
since the four-inch well was already installed and
then backfilled the annulus the rest of the way.

I don't see that situation creating a
preferential flow path since the entire hole down to
a depth that was 13 feet above the upper well screen
was cased with an eight-inch steel casing that was
i ntact.

Q Wen they were trying to get the casing out
of the ground, they were exerting sonme force? They
wanted it back?

A Yes.

Q Does that |lead to cracking?

A There's two instances at MM1 and MM 2 when
they were retrieving the casing that occurred and it
pulled apart. So if that woul d have occurred,
think they woul d have pulled the casing apart like
they did at M¥1 and MM 2.

Q If they knew It's beneath the surface.

A If it cracked when they were retrieving it,
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it would have broken. And if it had been broken, it
woul dn't have brought the four-inch casing up with
it.

Q Are you clainming you can't have cracks
without a total failure and separation of the casing?

A | think it's very probable that if they were
pulling on a casing to retrieve it, with sufficient
force and there was a poor weld, an inadequate weld,
a weak weld that woul d have cracked, that the casing
woul d have separated like it did in the other two
i nstances, and that woul d have been apparent.

Q Haven't you experienced instances where
there was cracking without failure so that you broke
it off, in effect?

A |I'mnot sure what you nean by "broke it
of f."

Q You get part of it back and part of it stays
in the hole.

A That woul d suggest that there was failure if
part of it --

Q That's what | was defining as "failure."

You get the casing back but you don't get it
all back because you not only cracked it, you nmade it
two di fferent pieces.

A | don't knowif that's ever happened on a
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happen.

Q Dr. Waddell pointed out that at two sites
there was significant flowto the east in the perched
zone foll owed by the contam nants reaching
groundwat er from data at other sites.

Did you even review the data at the other
sites?

MR. SLOVE: (bjection; asked and answer ed.

MR MLLER Not that way.

THE WTNESS: | probably have seen that data,
but | don't specifically recall reviewing it.

BY MR M LLER

Q Wiat are the two sites where there was
easterly flow foll owed by contaninati on of a deeper
aqui fer?

A | believe he refers to a gas station site
that's located to the east of EMD, and | don't recall
the name of the other one.

Q Aren't they both within a nile of the EMD
site?

A M recollection is that he was referring to
two sites that were not far away.

Q |If the soils were laid down at two sites

within a mle in that direction, how do you excl ude
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the possibility that the confining layer in a
sem - perched zone at EMD didn't have a simlar
characteristic?

A  Well, first of all, it would be very unusua
for soil layers over significant distance to be
deposited or laid dowmn in a direction that was
i nconsistent with the topography. [It's not
i npossi ble, but it would be unusual. But so --

Q So it would be unusual --

MR SLOME: Let himfinish his answer.

THE WTNESS: But nore inportantly, the easiest
way | think to preclude that type of flowis to
sinply ook at the data which indicates that there
was not a significant zone of perched groundwater at
EMD.

BY MR M LLER

Q Wiat do you nean by "a significant zone"?

A | nean the vast nmajority by relatively w de
margi n of the borings that were deep enough --
drilled deep enough to encounter perched water at an
el evation that's consistent with his theory were
found to be dry without any indication of perched
wat er .

Q Wiat elevation is that?

A He referenced an el evation of, | believe,
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110 as being necessary for easterly groundwater flow
to occur, in his opinion, over into the area of AM 40
and 42.

Q Wasn't perched groundwater found at that
interval on occasion and wasn't it significantly
cont ami nat ed?

A 1've only seen one sanpling event for
perched groundwater, and those results --

Q | want to make sure we're not quibbling
about term nology. "Sem -perched" and "perched" are
the sane in this context, or not?

A | don't believe |I've used the term
"sem - perched. "

Q Was there seni-perched groundwater beneath
EMD?

A | wuld just use the term "perched."

Q ay.

A So the only perched groundwater sanpling
event that | have seen is the 2010 data, in that at
the four sanpling locations in 2010 a relatively thin
zone of perched groundwater was identified at one of
t hose near the sout hwest corner of the site, and that
sanpl e was non-detect for all VCCs.

Q Are perched sanmpl es encountered at -- next

door at Y-12?
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A Yes. Perched groundwater is present at
Y-12.

Q Wth nore frequency than at EMD?

A Yes.

Q There's arelatively limted nunber of
groundwat er sanpl es at EMD because they destroyed the
monitoring wells there in '92 or "3. | think it's
' 93.

MR SLOVE: (bjection. ojection. Objection.
Argunent ati ve as phrased.

But you can answer.
BY MR M LLER

Q Wren't all of the nonitoring wells at the
EMD site destroyed in 19937

A As far as the onsite wells, yes, | believe
So.

Q So the only data for nonitoring wells onsite
i s between what years?

A The first wells were installed and the first
nmonitoring was performed in 1987 and the |atest data
woul d be for '93, not counting MM8 and MW¥ 9, which
were converted into AM 42 and 42A

Q So you don't believe any of the
contam nation rel eased at the EMD site caused

contam nati on of groundwater?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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was sone | ocalized contani nation of groundwater
caused at the EMD site. If | look at the historic
upgr adi ent and downgradi ent VOC | evels, there's no
i ndi cation of any VOC source at EMD. So to the
extent that there was localized contanination at EMD
caused by one or nore onsite rel eases, | don't
believe it's had any significant or perceptible
ef fect on the regional groundwater in the shall ow
aqui fer or the principal aquifer.

Q Despite the nunbers | showed you in the
shal | ow aqui fer?

MR SLOMVE: That's arguing with him

oj ection; argunentative.
BY MR M LLER

Q Correct?

A Yes.

Q You think all of that contamni nation cane
from upgradi ent sources even though it was in shall ow
groundwat er ?

A Yes. | think there's clearly VOCs in the
upper portion of the shallow aquifer that are com ng
from upgradi ent sources.

Q In concentrations as high as 50 and 60 parts

per billion in the shallow groundwater?

354
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A | should have made these different colors.
Yes.

Q Wat do you base that on?

A |I'mlooking at the historic graphs for the
upgradi ent wel | s.

Q \What upgradient wells?

A I'mlooking at AM40 right now

Q Isn't that 145-plus feet down?

A Yes, near the niddle.

Q It's not shallow?

A It's not as shallow as sone of the shallow
wells at EMD or not as deep as sone of the deep wells
at EMD.

Q It's in the nmiddle zone basically?

A It's near the -- | would say the typical
center of the shallow aquifer. Al though during
peri ods of |ow groundwater levels, it's going to end
up being relatively close to the top.

Q \What other upgradient well are you | ooking
at?

A I'mjust |ooking at AM 40A and AM 40 ri ght
now.

Q Do you think it's fair to conpare
groundwat er 145 to depths beneath that to groundwater

at 120 to 1107
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A | think the data fromthis well where it's
screened indicates that there would be VOCs present
as a result of this contam nation beneath the EMD
site in the upper portion of the shallow aquifer

Q Can you think of any other significant
source of upgradi ent DCE concentrations besides
Cruci ble that you can identify?

A No.

You said DCE with a "D'?

Q That's correct.

A This is the plate | was |ooking for in
response to one of your earlier questions.

Q I'mhappy to give it to you if you need it
to look at it and clarify a prior answer.

A | don't necessarily. | think we noved on
now.

But just for the sake of conpl eteness, what

I had asked soneone to do on this site plan, and it's

still a bit of a work in progress, but it shows al

of the boring or testing locations at the EMD site of

whi ch there are hundreds and hundr eds.

| asked themto color code the deeper

borings that extended to a sufficient depth to detect

the groundwater that could potentially be present

under the mound theory and to col or code borings
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where perched groundwater was identified red |ike
these, in the color code borings where perched
groundwat er was not identified green

Q There are quite a few borings that didn't go
down deep enough to detect perched groundwater at
110 feet in this area, correct?

A Yes.

Q So did you limt yourself when you depicted
things in green to borings that were at | east deep
enough to detect perched groundwater at that
i nterval ?

A Yes. Shallower borings were elimnated.

Rot ary wash borings where perched groundwater m ght
not have been apparent were elimn nated.

Q And you got two red dots?

A Athird over on the southeast corner of the
site. So we've got three locations out of, you know,
approxi mately 30 where sone evi dence of perched
groundwat er was det ect ed.

Q \Were are the 30 that are at |east as deep
as 110 feet?

A Well, the other green dots you see; here,

t he sout hwest, southeast, here, the western property
line, here in the mddle of the site, and then a

| arge nunber, the majority of them beneath the
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anodic room And this is an inset of the anodic
room

Q Al of the anodic room sanpling was
conducted in basically a one-year period, maybe two?

A Yes.

Q So the dataset are heavily influenced by the
fact that the majority of the borings are in '90, '91
before the excavation, correct?

A Yes.

Q Soin ternms of evaluation of perched
groundwat er over tine, that's a pretty shall ow wi ndow
to draw a |l ot of tenporal conclusions from isn't it?

A It's a wi ndow during which --

I f groundwater was going to be present, it
is the nost critical windowto |ook at and the w ndow
with the highest probability of finding perched
groundwat er .

Q That wasn't the wettest year. There were
wet years before '91

A | was looking at it fromthe perspective of
the source of perched groundwater as postul ated by
Dr. Waddell, that source being | eakage fromthe
pi pes, the sewer lines, the anodic room sunp,
particularly in the area of the anodic room

Q Well, if --
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MR SLOVE: Let himfinish. Let himfinish.
THE WTNESS: And | was going to say that's
where the preval ence of the data is. There is nore

than enough data in that area to docunent that not

only is there not perched groundwater at the |ocation

where there appears to have been sonme water --
wast ewat er | eaking into the ground fromthe source

identified by Dr. Waddell, that when you get down to

the depth of where the perched zone could potentially

be present, the soils at that |ocation, the boring
| ogs are generally described as no nore than noist.
There's sinply no indication of wetness, |et alone
standi ng or perched groundwat er

BY MR M LLER

Q Since they renoved the pipe and found the
| ower half of the pipe, nore or less, to be gone --
and they did that in 19907

A | could look up the date if you would |ike.

But that's the point intine --

Q | think I have some photographs.

A That's the point in time when the borings
and the excavation activities in that area were
initiated, and they confirmed that there was not
perched water present at that tinme inmediately after

the | eakage was identified.
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Q Those pipes would have been |eaking for

years before they were renoved,

majority of the

A | don't

Q Do you know the date of the photographs

where t hey show

A No.

Q Do you have any narrative that explains the

condition of the pipe so that the pipe had to be

pi pe was gone?

know.

it renoved?

excavated by that date?

A  Not that | recall. | can |ook through ny

notes and see if

Q well, I've got sonething that may hel p you.

I think | buried the exhibit tab again.

| spot sonet hi ng.

Is 32 next?

THE REPORTER: 32

MR SLOME:
Exhibit 31. It
(Pl ai nt

mar ked for

What was 31? Sorry
s the MlLaren report.
iff's Exhibit 32 was

identification and is

attached hereto.)

BY MR M LLER

Q This is Exhibit 32.

A Thanks.

MR SLOME

Thank you.

correct, if the

I've got

360
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BY MR M LLER

Q This docunent is dated in 1985. And if you
| ook at the bottom of the page, in the letter to DTSC
concerning the spill of August 1985, it says
"Approxi mately 22 linear feet of piping displayed
severe corrosion to the extent that portions of the
pi pe 'bottom were mssing."

Does that refresh your nenory that the
problemw th the pipe was fixed during an excavation
that occurred in 1985 so that you would not expect to
see that as a source to cause perched groundwater in
1990 or '91?

A | do see ny entry regarding the date, the
9/6/85 neno. And if |eakage fromthat |ine had been
sufficient to create a perched groundwater condition,
I would tend to agree with statenments made by
Dr. Waddell that he would still expect that perched
groundwat er to be present several years |ater

Q Wuld you expect it to be as extensive six
years later as in 1985 when the condition was
di scover ed?

A If this condition had caused and was the
excl usi ve cause of a perched groundwater zone,
woul d not, under that hypothetical. But | think

there would still be evidence of that condition and
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evidence it's inconsistent with the boring I ogs.

Q You were just telling me, if |I heard you
correctly, that you thought the pipe was | eaking near
intime to the neasurenents in 1990 and 1991 in the
area of the anodic room It's now been established
that the pipe was probably renpved by 1985.

Isn't that inconsistent with your earlier
st at enent ?

A | said a | eaking pipe was identified near
t he begi nning of the subsurface excavation or
sanpling activities at the site, which extended up to
and included the closure activities in May of 1991.

Q The point is, nmobst of the sanpling that you
are relying on to say there was no perched
groundwat er occurred about four to five years after
the | eakage fromthe pi pe woul d have st opped,
correct?

A Most, yes. Not all, no.

The investigation by Bechtel and borings by
Bechtel at that |ocation that extended down to the
zone of potential perched groundwater was one phase
of that; for exanple, in Novenber 1986 where they
excavated a boring or borings down to the clay zone.
There's a very detailed log for these borings. It

described the soil type, consistency, noisture
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levels. And it's very clear fromthose |ogs that
there's no perched groundwater present at the Y-1
| ocation as of 1986.
Q And where were they boring on the property?
A That was near the anodic roomat the
| ocation of the concrete damage, or the apparent |eak
at that |ocation.
MR MLLER | want to nark the "Sunmary of

G oundwat er Fl ow Mbdel " docunent as the next exhibit,

33.
(Plaintiff's Exhibit 33 was
marked for identification and is
attached hereto.)
MR, MLLER  You can hand these out. Thank you.
Q You did a nunerical nodel to try to predict
the effects of your recirculation well, and that's

what this document addresses, correct?

A Yes.

Q Did you use the sane basin nodel that
Dr. G aham Fogg di d?

A W started with the basin nodel, which I
assune is the same nodel that he started wth.

Q Didyou start with the version of it that
contai ned his nodifications to the basin nodel ?

A | don't believe so.
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Q Did you nake your own nodifications to the
basi n nodel ?

A Yes.

Q Did you deternine that the basin nodel was
wel | -calibrated by doing a scatter plot which
dermonstrated that?

A Wth the adjustnents that we nade, we
obt ai ned good correlation for both the steady state
and the transient flow conditions with the nodel.

Q And where does that scatter plot appear? |
know | 've seen it, but | want to identify it for the
record.

A The steady state scatter plot is shown in
Figure 7 and the steady state conparison of predicted
and neasured piezonetric levels is shown in Figure 8,
and then a conparison of measured and predicted
groundwat er |evel variations for the transient state
is shown in Figures 9, 10 and 11 for three different
wel |'s.

Q Did you consider the data to have a good

fit --
A Yes.
Q ~-- to the transient data?
A Yes. | think the overall conclusion was

that there was a reasonably good fit between the
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measured and predicted conditions.

Q So the basin nodel is a very good starting
poi nt for nodeling this aquifer, correct?

A As | recall, we did not get initially a good
mat ch between predicted and actual piezonetric
| evel s, and that sone of the hydraulic properties or
characteristics of the nodel had to be adjusted in
order to get a good fit. | would say the basin nodel
was a good start and elinmnated a | ot of work that
ot herwi se woul d have had to have been done to get to
the point where we were doing what | would tend to
characterize a final calibration

Q If you look at Figure 7, the data are
relatively close to the diagonal line across the
graph which is what tells you that there's a good
fit. The nodel is doing a good job of making
predictions, correct?

A | wuld agree with that.

Q Have you | ooked at a simlar scatter plot
for the basin nmodel without any nodification?

A Not that | recall. | nmay have seen one, but
I don't recall it.

Q If that scatter plot showed the data tight
and close to the line just as this one does, that

woul d i ndi cate unnodi fied the basin npdel has a
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pretty good fit, correct?
A Potentially. | would have to | ook at that.
It woul d al so appear to indicate an
i nconsistency in the response that we got fromthe
nmodel unmodi fi ed.

Q Do you have a printout of your scatter plot
with the nodel unnodified?

A No.

Q Wiat did you change in the nodel? 1Is there
a narrative that describes it somewhere?

A It's discussed in summary form on page 4 of
9 near the top beginning with "The initia
assi gnnent . "

Q And do you believe that the changes to
boundary conditions described there are the only
changes you nade?

A No. There were changes to the initial
hydraul i ¢ conductivity paranmeters to get a better
mat ch between neasured and predicted val ues.

Q Wat did you change it to?

A | don't know of f the top of ny head, but
that information should be contained in the files
that were produced by M. Col by.

Q Do you have a readne file that explains how

you changed the file for the basin nodel to create
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your nodel ?

A | don't.

Q Does M. Col by?

A I'msure he could if | asked himto identify
in summary formthe exact paranmeters that were
changed. Although if you look at Figure 6, this
shows the final hydraulic conductivity distribution
within the nodel. So if this were conpared to the
original OCWD nodel, the changes that were made
during the calibration should be evident.

This is a bl ack-and-white copy, at |east

that | have. It's alittle harder to read.
Q I will show you a color copy of Figure 6
A Yeah, | don't need it as |ong as you have
one. | was just pointing out that the col or copy

shoul d be easier to read.

Q Okay. This shows that from The District's
recharge basins you have hi gher hydraulic
conductivity to the sout hwest, which woul d probably
represent the historical pattern of the way sedinents
were laid dowmn by the Santa Ana River

A The higher velocity flows at |east, they are
going to | eave the coarser sediments that have the
hi ghest hydraulic conductivities.

Q And that's shown in the darker blue?
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A Yes.

Q So that shows that fromthe basins you tend
to get a southwesterly flow because there are coarser
materials to the southwest?

A  Well, it at least inplies that mght be the
case, but you have to actually run the nodel and
i ncorporate the boundary conditions and the sinks and
the sources to see if that actually turns out to be
t he case.

Q Wwll, the scatter plot data suggests that
that's true, correct?

A Al the scatter plot does is conpare
measured versus predicted values. It doesn't
indicate the direction of groundwater fl ow.

Q Wwll, it gives you the heads and when you
use the heads you get the direction of groundwater
fl ow.

A If you plot the heads and contour them that
woul d give you the direction, yes.

Q That's the whole point of the nodel, the
flow nodel, is to calculate the head so you can
determine the direction of flow, correct?

A | suppose it depends what you are using the
nmodel for, but that's typically a primary objective,

yes.
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Q GCkay. So you would expect that the primary
flow of groundwater fromthe basins shown on Figure 6
in blue and dark blue to be to the southwest. So it

di ps down bel ow 91 before Raynond Basin or at

Raynond Basin, correct? |'mreferring to H ghway 91,
of course.
A Yes. |If you are talking about the zone of

hi ghest perneability sedinents, yes.

Q And that's where nost of the flow would go?

A Again, that's one of the reasons why you run
the nodel to determine that. |If there's a, if you
will, preferential flow pathway, that would |ike nost
of the flowto go in that direction.

Q And when the isotope studies were done, you
revi ewed those, correct?

A Yes.

Q \Were they put isotopes that can be traced
in the environment, |ike oxygen 18 and xenon, it also
showed this southwesterly flow pattern.

A In general, yes, although as | recall, those
are primarily being traced within the principal
aqui fer which doesn't necessarily have the sane fl ow
pattern as the shall ow.

Q Isn't this inconsistent with -- never nmind.

At the end of your report at page 8 of 9,
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you state "The average |inear groundwater velocity
simulated in the shallow aquifer is approxi nately
4.5 feet per day," correct?

A Yes. This was at the |l ocation where we were
doing the recirculation well nonitoring, not
basi n-wi de.

Q That's on the Northrop property?

A Yes.

Q And is it closest, just so the record is
clear, to Y-12?

A |Is what closest to Y-12?

Q The recirculation well.

A Yes. It's on the Y-12, or fornmer Y-12
property.

Q There's no recirculation well or other
groundwat er renedi ati on bei ng conducted with respect
to EMD, correct?

A Not that |'maware of.

Q None has ever been done, to your know edge?

A Correct.

Q Now, you state at page 7 of 9 that the
recircul ati on nodel indicates a capture w dth of
approxi mately 175 feet upgradient.

A Yes.

Q The width would tend to narrow as you
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approach the recirculation well?

A Yes.

Q So that would be the maxi mum wi dt h?

A | believe that reference is to the maxi mum
predi cted wi dth.

Q And | take it this nodel accurately reflects
the punping pattern that was projected for the
recirculation well?

A | wuld say that it gets close, but | would
say that the actual zone of influence fromthe well
that we've seen throughout its operation is slightly
| arger or wider than is predicted by the nodel. And
that's discussed, | think, in the Y-12 site sumary
report.

Q If you look at page 7 of 9, you also state
"Particle tracking simulations" -- this is about five
lines fromthe bottom-- "predict that approxi nately
47 percent of groundwater is recirculation fromlower
(injection) screen back to the upper (punping) screen
interval. This is generally consistent with field

circulation (sic) nmeasurenents," correct?
A Yes. That's what it says.
Q Is that accurate?

A | guess it nmeans or it depends upon what you

mean by "generally consistent.” | would say yes,
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it's probably accurate.
What's been neasured, as far as the
recircul ation percentage, is | believe it's
42 percent and what's predicted by the nodel here was
47 percent. So the nodel's predicting a slightly
hi gher rate of recirculation

Q WwW'Ill take that as a range for the nonent.

Doesn't that mean that the net punping of
the well is sonmething |ike 60 percent of the punped
rate because of recirculation?

A As far as virgin groundwater, if you wll,
that's being drawn into the well?

Q Yes.

A That's reasonable, yes

Q If you multiply that punping rate by
60 percent or so, something in that range, taking
into account the recircul ation factor, how does that
conpare to the extraction well punping pattern in
terns of the ampunt of water treated?

A |I'mnot sure what you are asking.

Q You are familiar with The District's
extraction wells and Rob Greenwal d's predictions on
how t hey need to be punped over tine to capture the
pl unes?

A In general, yes.
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Q How does that compare to the actual punping
rate of virgin water, in this case contam nated
water, in the recirculation well?

A As | recall, the proposed extraction rate
fromthose wells was on the order of, oh, in round
nunbers, perhaps 500 GPMto 700 GPM per wel | .

Q W'Il accept that range

How does that conpare to the recircul ation
wel | ?

A It would be nuch higher.

Q Much higher than what?

A Than 60 GPM punp rate, or actually 65
think we're operating at now --

Q So the distance --

MR SLOME: Let himanswer the question. Okay.

THE W TNESS: -- versus, in round nunbers, a 40
GPM extraction rate for virgin groundwater at the
circulation well, although we're somewhat conparing
appl es to oranges since there are two different
mechani sms. As we di scussed yesterday, The OCWD
wells are intended to at |least attenpt to establish
hydraulic control, and that's not the purpose of the
recircul ation well

BY MR M LLER

Q Basically the recirculation well is designed

373



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

374

to deal with less than a tenth the anpunt of water
that The District's extraction wells treat.

A It would process less than a tenth of what's
bei ng proposed by The District.

Q Wuldn't that nmean it would take ten tines
| onger to clean up an extraction -- strike that.

Wuldn't that mean it would take ten tines
| onger for the recirculation well to clean up the
same anount of groundwater as one of The District's
extraction wells?

A Not necessarily, no. |If you |look at the
efficiency of a well as a function of its punping
rate, and we ran punp tests on the recirculation well
at flowrates up to 150 GPM the radius of influence
that it has and the efficiency of the well drops off
due to hydraulic inefficiencies as you get to the
hi gher punmping rates. So it's not a |linear
relati onship where | can say the benefit that we get
fromthis well at 60 GPMis only half of the benefit
we get if it was being operated at 120.

Q Wwll, let's do it this way: D d you |ook at
the width of the capture zone of The District's
extraction wells and conpare it to the recircul ation
well, which is nodeled at 175 feet, you said maybe

200 in the real world, in wdth?
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A Perhaps even a little bit larger than that.
But in any event, it's going to be smaller than the
zone of influence, if you will, that would be
inparted by The District's wells.

Q Basically The District's extraction wells
are designed to capture and treat a | arger vol une of
water than the recirculation well, correct?

A Yes, | think that's a fair statenent.

Q Wat is the cost of the recirculation well?

A Wat have we spent to date devel oping all of
the equi pment and procedures that are used in it or
what's the cost --

Q | want the total cost, including whatever
environnmental consulting services were involved, any
costs of construction, any costs of installation, any
cost of operation or nmintenance. Do you know?

A | don't off the top of ny head. It |ooks
like you got a copy of our invoice in front of you
that relate to our work on that project, and that
woul d include all of our costs associated with the
circulation well

Q But you are not the only firmthat worked on

A Correct.

Q So this would only be part of the costs.
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A

Correct.

MR MLLER And I'll mark that docunent now.

(Plaintiff's Exhibit 34 was

marked for identification and is

attached hereto.)

BY MR M LLER

Q

For consulting services alone, it was

$463, 000 pl us change, correct?

A

Q

Yes and no.

That's what your records show your firm

billed for that activity.

A

Yes. | should clarify, "consulting

services" include design, testing, fabrication of the

conponents as well under the term "consulting

servi ces."

testing,

So this includes all of the bench scal e

all of the field testing, all of the design

activities, the fabrication of the advanced oxi dati on

treatnent system the installation of that system and

our participation in the operation of that system as

well as all of the l|aboratory analytical costs.

Q

A

What other firms billed on the sane project?
Oion Environnental .
What firmdid the drilling?

| believe that was done by Cascade through a
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contract with Orion Environnental .

Q They were a subcontractor?

A | believe so

Q What other contractors or subcontractors
wor ked on the project?

A There was a conpany called APT that |
beli eve was a subcontractor to Orion, and there would
have been an anal ytical |aboratory that we discussed
yesterday that woul d have been a subcontractor to
Oion

Q Associ ated?

A Yes.

Q Have you done anything to total up all of
the bills associated with recirculation well?

A | don't know what Orion's total costs are,

if that's what you are asking, no.

Q Including the bills fromthe subcontractors?

A Including Oion's subcontractors. | should
say our -- included in our consulting are
subcontractors as well; the Exova lab costs, the rig

that we have used periodically to renove the advanced
treatnent systemfromthe well casing and any other
subcontractors that we've used are included in this
cost.

Q So do you have any estimte of the total
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cost ?
A  No. | would have to get the nunbers from
Oion. | don't know what their expenditures are.
Q And you' ve never been told?
A No, | don't believe so.

MR. SLOVE: We've been going for about an hour

and a half. |Is this a good tine?

MR MLLER Yes, it is. | was about to change
subj ect s.

MR SLOME: | figured.

THE VI DECCRAPHER: We're going off the record.
The tine is 2:28.

(OFf the record.)

THE VI DEOGRAPHER: Thi s now begi ns di sk
number 4, Volume 2, in the deposition of G enn
Tofani. W are now back on the record. The time is
2:42.

BY MR M LLER

Q M. Tofani, you cane up with a critique of
the cost analysis done by Tetra Tech, correct?

A Yes. | don't knowif | would necessarily
characterize it as a critique. But yes, | guess
that's fair, conparison or an eval uation

Q Wwell, your evaluation is roughly half of

their estimtes.
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A Perhaps a little less on the naintenance
task but as far as the capital costs, yes.
Q Less than half on the nmaintenance.

A On &M | believe it was |l ess than half on

Q Didyou obtain quotes fromthird parties for
the clained cost of itens that are purchased from
third parties?

A Typically, yes

Q Is that identified in sone way in the
report?

A Yes. | believe there are attachnments that
show quot es from punp nanufacturers and activated
carbon suppliers and ion exchange suppliers.

MR MLLER We'Il mark as the next exhibit the
docunment entitled "Critical Review of Tetra Tech Cost
Esti mates. "

Q This is different than what | was given at
t he begi nning of the deposition?

A | think it's the sane except for the title.

MR SLOVE: VWhat number is it?

MR MLLER  Exhibit 35.

(Plaintiff's Exhibit 35 was
marked for identification and is

attached hereto.)
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THE W TNESS

different.

BY MR M LLER

Q

Let's take the carbon cost.

It's just the cover page that's

What is your opinion for the costs of

appropriate carbon for this systenf

A

Those two are summari zed -- the activated

carbon costs are summari zed on page 2 of the table

entitled "Evaluation of Capita

Costs of OCWD Seven

VWl | Recovery System"™ And it |ooks like for that

line item--

little bit nmore difficult for

me to read.

I'"ve got a reduced scale table so it's a

But it |ooks |like our costs for that item

are identical, | believe, to the Tetra Tech cost

estimate at 1.665 mllion

Q

A

Q

Is that for the carbon or the vessel s?

| believe that was for the vessels fill ed.

Al right. For replacenent carbon, where

is -- as part of the O&M cost.

A

Tabl e 2.

estimate of $1.195 mllion per year,

were roughly 10 percent of that,

Q

A

That would be in the other table,

page 1 of

There it | ooked |ike Tetra Tech had a cost

Why ?

Looki ng at the avail abl e dat a,

and our costs

much | ower.

don't
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bel i eve the carbon usage woul d be anywhere as near
what is reflected by this nunber.

Q Wat is the cost per pound for carbon that
you used?

A It looks like a dollar 38 a pound.

Q And when did you get that estimate?

A Novenber 21st, 2008.

Q Is that a current accurate estinmate?

A This docunent is dated February 24th, 2009.
Q Wois it fronf

A Oh, the estimate itself? Sienens

Q Didn't M. Tedesco obtain a nore current
estimate from Sienmens that's significantly higher
than a dollar 38 a pound?

A | don't recall.

Q Do you know what's happened to carbon
tariffs that affected the price of carbon?

A The price of coconuts have gone up, |
under st and.

Q No. W inposed a 60 percent tariff on
Chi nese carbon that was flooding the market and
depressing prices. Do you know anythi ng about that?

A | do recognize that activated carbon costs
have gone up sonewhat in the |ast couple years

Q Somewhat? Wat are current costs?
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A | don't believe we're paying over $2 a pound
for activated carbon.

Q So you would be surprised to hear that
Si emens' current quote is 2.20 a pound, 20 cents a
pound?

A Yes.

Q Wy did you use an out-of-date estimate from
Si enens when M. Tedesco used a current estimate from
Si emens?

A We're reviewi ng a docunent that was prepared
in February 24th, 2009. This estinmate was current
when this docunent was prepared

Q Wy didn't you update it?

A |'ve not conpleted ny review and assessnent
of the more recent Tedesco documents.

Q Didn't the cost of steel go up over the sane
period of tine?

A Not significantly, that |'m aware of.

Q Hasn't the cost of steel and cenent been
af fected by China significantly over the |ast severa
years?

A The cost of cenent has gone up as a result
of their infrastructure and dam construction
somewhat, but it's also been depressed to sone degree

at the sane tine by the recession.
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Q \What date do you have for the cost of the
vessel s?

A The carbon vessel s?

Q Yes.

A | believe it's the sanme tinme period.

Q As?

A It's going to be |ate 2008 price quotes.

Q Do you plan to update this report to reflect
nmore current costs so that | would be wasting ny tine
to go through this?

A Yes to the first part and probably to the
second part.

Q The |l abor costs --

MR. SLOVE: But you are going to waste your tine

MR MLLER There's a reason

Q Are you familiar with the fact that
The District is required by law to pay prevailing
wage?

A That's ny understanding, yes.

Q So whether they do the work in-house or out,
they may have to pay nore than private parties would
that don't have to pay prevailing wages?

A Potentially.

Q Does that have anything to do with your mnuch
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| ower estimate for the hourly cost of naintenance
wor kers and the total cost with a markup?
I"mlooking at page 5 of the exhibit.

A  VWich line iten? |'msorry.

Q The -- well, we can start at item 20, the
pl ant operator.

A ay.

Q In order to be the plant operator for this
pl ant, do you have to be certified by the state to a
certain grade?

A | don't know if that's sonething that the
state woul d require.

Q Wat is the nornmal certification required
for a water treatnment operator who is acting as the
primary person responsible for the project and
supervi ses ot hers?

A | haven't seen any state requirenents in
that regard for this type of system

Q Wiat is the nornmal certification that you
use for treating water? Any, do you know?

MR. SLOVE: (bjection; vague and anbi guous,
assunes facts

THE WTNESS: Are you tal king about a
groundwat er renedi ati on systemor are you talking

about a water treatnent systemthat's being used to
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generate potable water for sale?
BY MR M LLER

Q Is there any requirenent by the state
applicable to groundwater treatnment systens that are
not used to generate potable water?

A Not that |I'maware of.

Q If The District uses a certified operator,
what woul d the grade be, fitting the description I
just nentioned?

A | don't know.

Q Is the cost of 90,000 a year sufficient to
cover a certified operator?

A | would hope so.

Q Do you know what they're paid?

A | don't know what The District pays its
certified operators.

Q Do you know what anyone in O ange County
pays certified operators, grade 4 or 57

A W have personnel that work for CeoKinetics
that operate systenms not of this size but water

treatnment systens, extraction treatnent systens, that

are not paid anywheres near that salary. | know many

ot her consultants have people that performsimlar
tasks that are not paid anywheres near that salary.

Q And do they operate systens that use ozone?
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A In some instances they have, yes.

Q Have there been sone well-known incidents
i nvol vi ng ozone where there were hazards invol ved,
i ncluding wells blow ng up?

A There are hazards with ozone. | don't know
of well expl osions.

Q Casings coming out of the ground?

A Not that |I know of. |'mnot saying they
don't exist, I"'msaying |'mnot famliar with them

Q Ozone systens have uni que hazards and you
have to have an experienced person to know how to
prevent accidents involving that chenical, correct?

A Yes. It's potentially toxic. There are
hazards with it.

Q Are you --

A We were discussing this, though --

I"mnot sure of the rel evance because this

system doesn't involve ozone that | recall

Q Wiat is The District using besides
ultraviolet |ight and carbon?

A  Hydrogen peroxi de.

Q Does hydrogen peroxide have hazards?

A It has to be handled carefully. 1t can
cause burns. It can rel ease oxygen which can cause

probl ens as wel | .
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Q Hydrogen peroxide in its pure formas used
by The District is a solid or a liquid?

A The hydrogen peroxide that is nornally
supplied is typically supplied as a liquid and not in
pure form Usually at a concentration of 30 to
40 percent it becones unstable in its pure form In
fact, it was used by the Germans as rocket fuel in
its pure formduring the second Wrld War 1|

Q As an oxidant?

A Yes, with al cohol

Q At item?2l1l you say the markup rate i s high?

A Yes.

Q Are you applying your own markup rate of
40 percent?

A In this estimte?

Q Yes.

A Yeah. W used the 40 percent markup in this
estinate.

Q Do you know what The District's enpl oyees
receive in the way of benefits?

A No.

Q Is that the markup that was used?

A Wat do you nean?

Q No. The 65 percent, do you know if they

wer e usi ng pensions, nedical benefits, vacation
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benefits and assigned support staff and office costs
to do the markup?

A | don't believe that's set forth in their
estimate that | reviewed.

Q Do you know where they got the 65 percent
fron®

A No.

Q So how do you know if it's wong if you
don't know what the conponents are?

A | know what a typical reasonable markup is
that | see in this capacity.

Q Do you know what The District has to pay its
enpl oyees under the agreenment with its enpl oyees?

A No.

Q If The District has decided to use its own
enpl oyees, would it be appropriate to use their
actual benefit costs?

A I'mhesitating in that inherent in that
question it assunes that it's reasonable for
The District to use its own enpl oyees.

Q Wwll, are you going to tell themwho to use
to do this project?

A If their markups are realistically this
high, it may not make economic sense for themto use

their own enployees if they could outsource it nore
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econoni cal | y.

Q To do that they have to go to bidding,
correct?

A | don't know if they could sole source this
or not.

Q They would normally have to sol e source
contracts invol ving professional services -- well,
stri ke that.

Do you know i f The District has ever sole
sourced a contract of this type?

A | don't.

Q Do you know what the costs The District has
paid after bidding for this type of service?

A Wen they' ve outsourced it? No.

Q Are you familiar with The District's
participation in the cleanup programthey call the
DeSal ter project?

A No.

Q Do you know what their costs are?

A The District's? No.

Q Do you know what the costs of the DeSalter
proj ect are?

A No.

Q Have you ever assisted the Orange County

Water District with any type of estimate before?
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A Not that | can think of.

Q Are you a cost estinmating engi neer?

A | performcost estimtes al nost every day.

Q You are famliar with the fact that within
the discipline of civil engineers there are cost
estimati ng engineers that are specialists in that
field and have special certifications and continuing
educati on prograns?

A I'mnot famliar with a category cost
estimati ng engi neer, no.

Q |Is there a professional society for cost
estimating engi neers?

A Not that I'mfaniliar with.

Q And certainly you are not a nenber of one?

A No.

Q Do you know M. Tedesco?

A No.

Q Do you know if he has specialization in the

field of cost estinmation?
A |I'mnot faniliar with his background.

Q Are you a specialist in that field?

A | wuld say yes. |'ma licensed contractor.

I own a conpany that provides construction services.
As | said previously, |, in that capacity, am

involved in cost estimating on construction projects
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on a daily basis.

Q At page 10, at the bottom --

A Yes.

Q ~-- Tetra Tech has the cost of construction
or capital cost at 42.7 mllion and your estinmate is
20. 4.

A Yes.

Q At page 5 of the exhibit, for Q&M
Tetra Tech estimates the O&M cost at 5.6 nmillion
You estimate it at 1.8.

A Yes.

Q Substantial differences.

A Yes.

Q So your firmwould be willing to sign a
contract at a fixed price to do all of this work for
| ess than half the cost Tetra Tech estimates it wll
take to do the job consistent with The District's
requirenents?

A | would be happy to provide an estimte for
the current systemto do that.

Q And can your firmtake the $20 million | oss
on capital costs if you are wong?

A  Probably not.

Q Tetra Tech is a sonewhat larger firn®

A Yes.
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Q Substantially larger?

A | don't know their full size, but probably,
yes.

Q Wen you did your cost estinmate, did you
attenpt to use the sane materials and quality of
materials that Tetra Tech did?

A W tried to use like-in-kind conparable
conponents.

Q You have an estimate for a variabl e speed
drive punp for a well that's substantially different
than theirs. Look at page 2, item 6.

A Yes.

Q 1,125 gallon-per-minute punp and notor with
a variable speed drive you estinmate at a total cost
of 35,000 and they estimate it at 120-?

A  You are at item#6, did you say?

Q Yes.

A Yes.

Q That's not the kind of difference you see
for the sanme equipnent, is it?

A It's afairly large difference in estimted
cost.

Q Yes.

If you went to two vendors for the same

equi prent, you would not get two nunbers in that
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range of difference?

A  Well, it's not just a single piece of
equiprment. It's an assenbly with an installation
cost.

Q Did you conpare what Tetra Tech sel ected as
the appropriate equi pnent and nake sure that you
devel oped an estimate for a simlar piece of
equi prrent with respect to this itenf

A | believe so. W took the specifications
that were available in the Tetra Tech estimte and
got cost estimates fromsuppliers for equipnent with
the sane specifications.

Q Okay. Wiere is that in your backup?

A The punmp costs estimate |ooks like it starts
on A-19, page A-19.

Q Wy did you white out part of page A-19?

A \What nekes you think part of A-19 has been
whited out?

Q It my be because | have the original

If that isn't Wte-Qut, | don't see it a lot
these days, but it sure |looks like Wte-Qut to ne.
If it isn't, it's tape.

A Yeah. | believe it is tape, and | don't

know. It looks like it just indicates that it was

submitted to us and it's got our fax nunber on it.
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Q Your figure is for a 750 gallon per mnute
vari abl e frequency drive equi pnent.

I"m1looking at page A-19, if that hel ps you

A | know there were separate estinates
obtained for each of the different size punps that
was speci fi ed.

The | arger punp, 1100 GPM is A-1 through
A-4. And beginning at A-5 there's a different size,
a smaller punp, 800 GPM Beginning at A-8 is a 625
GPM punp.

Q At A1 1| see a notor with 100 horsepower,
correct? Could you just turn to Shaw Punp & Supply,
page A-1?

A I'"'mat page A-1.

Q It says for 100 horsepower notor.

>

Yes.
Q Third item
A Yes.

Q So where is the page for a 1,125 horsepower
not or ?

A There's no conmponent that's specified with
1,125 horsepower. That would not fit down a well
casi ng.

Q Paragraph 6, "Furnish and install 1,125

gallon per minute punp and notor for Well #1."
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A Yes. 100 GPM-- I'msorry. A 100
hor sepower punp, which is spec here, is a 1,125 GPM
punp, not 1,125 horsepower.

Q Okay. Do you think you can attain a
125 gallons per mnute fromthe well -- the
extraction well designed by The District that woul d

punp 1,125 gallons per nminute with a variable speed

drive?

A Yes. | believe this punp would work. The
flow curve for the punp is provided on page A-4. |I'm
| ooking at the flow curve. It's 100. So at --

dependi ng upon which 100 horsepower nodel's been
specified, this punp will nove specified capacity of
water at a head of approximtely 300 -- no, order of
300 feet of head.

Q Wth a significant loss of efficiency over
125 horsepower notor according to this chart,
correct? You get higher efficiency with 125?

A Slightly, yes.

Q You can pay for a punp with the cost of
electricity froma project |like this?

A The cost between a 100 and 125 horsepower
motor is going to be noninal

Q Yes. But the loss of efficiency and the

i ncreased cost of electrical power consunption can be
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significant over a long period of time, correct?

A Potentially.

Q Did you conpare the change in electrical
consunption costs with | ower horsepower notor?

A W calculated the electrical consunption
costs for the conponents that were specifi ed.

Q Wich punp did you select from Shaw Punp &
Suppl y?

A  For the high-capacity punp, it's specified
as a Mbdel 1100S1000- 2.

Q And where does that appear on the punp
efficiency charts?

A It's the lower of the curve for the 200
hor sepower nodel s that are presented.

Q Wich curve? There's nore than one. | see
nmore than one performance curve.

A It's labeled as "1100S1000-2."

Q Yeah, which -- I'msorry, page A what?

>

Ch, 4.
Q 1100S what ?
A 1000- 2.
Q So on the punp efficiency rating, that's the
fourth item down?
A Yes.

Q And three other punps are rated wi th higher
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efficiencies?

A Yes.

Q And the one | abel ed nost efficient range,
600 to 1400 gallons per minute, is 125 horse punp at
the top?

A Yes.

Q And you didn't select it?

A Correct. That's not what was costed.

Q So electrical efficiency wasn't inportant in
your sel ection?

MR SLOVE: (bjection; msstates the testinony,
argunent ative

THE WTNESS: It was considered in the cost.

BY MR M LLER

Q Is it fair to say you did not consider
The District's actual |abor costs for its enpl oyees
and markups at all in doing your estinmate?

MR SLOME: Asked and answer ed.

THE WTNESS: | considered what | believed to be
typical and reasonable costs for the skills of a
person who had the capabilities to operate this type
of system
BY MR MLLER

Q Item17, resin, you provided for onsite

regeneration for the brine?
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A You are in the capital costs or the O&wW

Q &M paragraph 17. You have a significantly
different estinmate than Tetra Tech. They are at
1.478 million and you are at 200,000 a year

A Yes.

Q Did you change their estinmate of the anount
of brine that needs to be disposed of each day at
15,000 gal |l ons per day?

A That's a different line item line item18
you are referring to now?

Q No, I'mnot tal king about the brine disposa
fee. 1'mtalking about the volune of brine which is
the fourth line up fromthe bottom of paragraph 17

Did you agree with their estimate on the
anmount of brine in gallons each day that needed to be
dealt with as a part of this project? They had it at
15,000 gal l ons, or do you?

A | believe they had it at 179,264 gall ons of
wat er that they were going to backflush and basically
put down the sewer per day.

Q To dispose of the brine?

A Yes.

Q How are you going to separate the brine from
the water?

A |I'mnot sure what you are asking.
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Q You propose a regenerative salt and filter
medi a di sposal repl acenent ?

A Yes.

Q That's onsite regeneration of the brine?

A Yes.

Q You don't propose to dispose of the water
containing brine at all. You want to regenerate?

A The water containing brine would be di sposed
of, but the quantity is much | ower, about 90 percent
| ower than their estinate.

Q So did you include both the disposal cost
and the cost of operating onsite regeneration?

A The disposal cost is covered under item 18.

Q Is there a reason that people tend not to
use onsite regeneration of brine and salt?

A It generates a |lot of wastewater.

Q Any other reason they tend not to do onsite
regeneration?

A It takes space, it's | abor intensive.

Q You are going to cover both regeneration and
the cost including | abor for 200,000 a year?

A Not including brine disposal, yes.

Q Wy is your estinmate so nuch different than
Tetra Tech's for the sanme itenf

A | believe their values are high. Their

399
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costs are high.

Q They have backup for their costs, correct?
They told you exactly where they got their nunbers
fromand they supplied third-party figures?

A Not in all cases, no.

Q They did here.

A | don't believe there's backup for all of
their nunbers. | think sone of them are subjective
based on overly conservative operating assunptions.

Q Did you assunme that the extraction wells
woul d operate at | ower rates?

A No.

Q That the concentrations of contam nants in
the extraction wells would be different?

A Different fromwhat?

Q Fromwhat they estinated.

A M estinates of what would be contained in
the extraction wells was based on the punp tests in
the sunmary table | gave you yesterday. | don't know
if it was identical to theirs. | believe they were
conservative in sonme of their contani nant
concentration assunptions, particularly with respect
to carbon | oadi ng.

Q Wiat do you nean by "carbon | oading"? Are

you tal ki ng about carbon utilization?
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A Yes.

Q Aren't there standard figures avail able on
carbon utilization rates in the published literature?

A As far as the absorption capacity of the
carbon, yes.

Q Didyou take into account total organic
carbon in your estinmates?

A In the effluent water or influent water?

Q In the influent water.

A Yes. Al of the water analytical data that
was avail abl e was provided to Sienens and ot her
parties, as | recall, to provide estimtes on the
activated carbon performance and what woul d be
required for this project.

Q So how did you get different nunbers out of
Si enens than Tetra Tech did? Did you change the
information given to then®

A Wll, as far as the activated carbon
installation costs and the vessel costs, which we
| ooked at first, | believe the estinmates were
identical in that regard

Q For Tetra Tech and your firnf

A Yes.

But as far as how | ong the carbon woul d | ast

and how often it would have to be replaced, | think

401
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they were replacing it rmuch nore often than we were.

Q But the carbon cost that Tetra Tech used
cane from Si enens.

A As far as the replacenent cost?

Q Yes.

A As did ours.

Q So how did Sienmens cone up with two nunbers
this far apart? Didn't you give themdifferent
i nformati on than Tetra Tech did on how the system
woul d be operated and what it would have to deal with
in terms of contam nants?

A  No, | don't believe so.

Q You are clainming that Sienens gave two
di sparate nunbers with the sanme informtion?

A W provided themwi th The OCWD extraction
wel|l testing results and other water quality data.

Q Did you check to see if you provided them
with the sanme information that Tetra Tech did?

A | don't recall.

Q well, if your estimate is at 1 -- I'msorry.

If your estimate is at 200,000 a year and

their estimate is at 1.478, wouldn't you want to
check to see why the nunbers are different?

A I'msure we checked the numnbers.

Q Wy are they different?
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A | believe that their carbon |oading rate
that they assumed is too high

Q Didthey get it fromTetra Tech -- sorry.

Did they get it from Si enmens?

A It looks to nme --

I"m 1l ooking at the notes on pages 2 and 3.
It looks to nme |like they were assuning that they
woul d not be renoving any of the VOCs with the
advanced oxi dati on systemand that all of the VCCs,
or the vast mgjority of the VOCs woul d have to be
renoved by the activated carbon

Q Wat do you base that on?

A M recollection is that is how they had set
up their treatnent train.

Q In what sequence?

A Activated carbon foll owed by advanced
oxi dati on.

Q Do you know if they did cost anal ysis on
whet her or not that was the nost appropriate
sequenci ng?

A | don't recall off the top of ny head. That
woul d not be the npbst appropriate sequencing.

Q What would be?

A  The other way around.

Q Have you done a cost analysis on that?
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A | looked at the cost options under both
scenarios. |If you put the advanced oxidation first,
it takes the exact sanme anount of electricity to run
the advanced oxidation system or at |east simlar
amounts, whether it's before or after the activated
carbon. The power to operate the W/ lanp is the
same. If you put it in front of the activated
carbon, you can elimnate the vast najority, probably
90 percent plus of the VOCs fromthe waste stream
with the advanced oxidation system and that
dramatically reduces the carbon | oadi ng.

| believe they -- fromny recollection, they
were runni ng the waste streamthrough the activated
carbon first and then through the advanced oxi dati on
syst em second.

Q Did you check that and nake sure that was
t he sequence?

A | believe that was the initial sequence. |
woul d have to | ook at their docunents, their initia
docunents, but | believe that was the sequence. |
bel i eve that may have been reversed in their nore
recent design.

Q So you haven't done an estimate with the
nmore recent design?

A Correct.
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Q Who operates a regeneration systemfor brine
for $200,000 a year?

A That was an estimate we obtained from
Purolite, one of the media suppliers.

Q Does that cover the | abor cost?

A It was a cost that they said they would
provi de that service for.

Q \Wiere is that?

A | see one estimate on page A-81.

Q Isn't this for perchlorate at page 817

A  The second paragraph tal ks about the nitrate
renoval after the perchlorate

Q Did you use those nunbers?

A | don't recall if these were the nunbers
that were used or if we had another bid off the top
of ny head.

Q That document in the paragraph you
i dentified says "The budget price for the nitrate

renoval systemwould be 1.4 million," which is nuch
closer to Tetra Tech's number of 1.478 than your
200, 000.

A W diduse 1.4 nillion in our estimate in
Table 1, page 2, as for the capital costs that they

are referencing.

Q Did you use the $360, 000 nunber they
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reference for the costs of replacenment resin?

A M recollectionis we talked to them about
the treatnent standards and the percentage of the
flow that could be slip-streaned, that that nunber
was adjusted downward. And | believe that's where
t he 200, 000 estimate canme from

Q Turn to page A-74.

A Cot it.

Q Alittle over halfway down it says "Pl ease
note that using the ultraviolet/OX" --

| guess that's hydrogen peroxi de?

A Utraviol et advanced oxidation system

Q ~-- "installed upstreamof the liquid
granul ar activated charcoal system can produce
operational issues. Specifically, the peroxide can
result in oxygen pockets within the GAC bed. These
oxygen pockets can cause air-binding which could |ead
to excessive pressure drop or potentially cause
channel i ng. "

Are you familiar with that issue?

A I'mfamliar with that potential, yes.

Q Channeling is a way to effectively bypass
efficient carbon sorption?

A Yes.

Q Wich could lead to a prenature change- out
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of the carbon?

A Yes.

Q Higher carbon utilization?

A If it occurs, yes.

Q Do you know if the residual peroxide going
t hrough the carbon bed woul d use up carbon?

A  There would be no residual peroxide going
t hrough the carbon bed. That's how this issue would
be resol ved.

Q They state "Residual peroxide concentration
is the primary conponent which influences the anount
of oxygen released within the carbon bed."

A Yes. You would not --

I deally you would not want to have residua

peroxi de going into the GAC filters. But then the W

system can be easily configured -- in fact, the
intent of the W/ systemis to configure it so that it
conpl etely destroys all of the peroxide. That's how
it's set up with the recirculation well. There's no
peroxide in the effluent fromthe system

Q Wen are you going to finish your work on
updati ng your estimate?

A | would expect to do that before the next
session of ny deposition.

Q Howlong is that going to take? |In other
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words, if | reset the deposition in a week, is that
too soon to get this work finished so that | have it?

A | believe this is sonething that | can
probably do in two or three days. The trick is going
to be finding two or three days to do it.

Q Yes. Wll, given the fact that life is what
it is, when do you think you will be done?

A | think | could have it done in tw weeks.
I can have it done sooner if it needs to be done
sooner. It's partially dependent upon the schedul e
of upcoming trials.

Q Oher than this one?

A Al of the above.

Q How nmuch has your firmbeen paid for work on
this case?

A  There should be another invoice that goes
with this one that covers the renainder of the scope.

And in your question, | assume you are

including costs to subcontractors that were paid to
us that we paid subcontractors?

Q I'mconcerned that the definition in that
particul ar docunent is too linmted.

Could you hand it back to me so | can mark

it as an exhibit?

A Sur e.
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(Plaintiff's Exhibit 36 was
marked for identification and is
attached hereto.)
BY MR M LLER
Q Exhibit 36 is entitled "Expert Designation

Assignment,"” and it totals $280, 000 plus change,

correct?
A Yes.
Q | want to know the total anmount Northrop or

its attorneys have paid you with respect to this case
regardl ess of what it was for.

MR SLOVE: | object. To the extent that he's
been paid fees for consulting services, that's
privileged information, and we're not going to
disclose it.

MR MLLER It goes to bias. |'ve never heard
a lawyer instruct an expert not to disclose the
anpunt paid in a case. This will be a first. |
don't know of any appropriate |egal basis for that
claim

MR. SLOVE: |'mhappy to take that under
submi ssion, and we can address it at the next
sessi on.

MR MLLER No. W're going to get it resolved

by a judge before the next session, the whole

409
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consul ting issue.

MR SLOVE: Then we'll get it resolved before a
j udge, the next issue.

MR. M LLER  Because you are instructing himnot
to answer at this time, so | will take that question
to him

MR SLOVE: |'minstructing the witness not to
answer questions that relates to his consulting
services which go beyond the scope of his designation
and which are subject to a privilege, and the
privileges aren't defeated by rel evance.

And you are telling ne it's relevant. Well
so what? If it's privileged, it's privileged. And
certainly the services he perforned and the work he's
done in a consulting capacity are privileged. |
think that the fees he's been paid for those services
are also privileged, but -- and on that basis |I'm
giving himthe instruction, but |I'mprepared to take
a |l ook at that issue.

MR MLLER Take a look at it soon, please,
because | do not want to file an unnecessary notion.

MR SLOVE: Sure.

MR MLLER But based on what happened in day
one, | have to anyway. The question is the scope of

the issues. | don't want the judge spending time on
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sonet hing he or she shouldn't.
Pl ease mark that.
THE REPORTER: Ckay.
BY MR M LLER

Q | have a docunent entitled "Kester Sol der

Site Assessnment Sunmary," dated March 13, 2012

Can you check it and make sure that's the
full docunent | should use and mark as an exhibit as
your summary of opinions concerning that site?

A Yes, | believe it is conplete.

Q OCkay. |I'mgoing to need to get these maps
out of the way tenporarily so | can find ny copy of
thi s docunent.

I'"ve marked the docunent identified by the
wi tness Exhibit 37.
(Plaintiff's Exhibit 37 was
marked for identification and is
attached hereto.)
BY MR M LLER

Q This is a copy of your summary.

A Thanks.

MR SLOVE: Can | see if |'ve got the sane
docunment? Yes. Ckay.

BY MR MLLER

Q Exhibit 37 is your summary of Kester

411
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opi ni ons, correct?

A Yes.

Q Please turn to page 20.

A I'msorry?

MR. SLOVE: Page what?
BY MR M LLER

Q |I'msorry. Paragraph 20, page 5.

A Yes.

Q You state "The groundwater VOC |l evels within
the perched zone have decreased significantly in

response to soil and perched zone renediation

activities, although elevated levels still remain,"
correct?
A Yes.

Q Doesn't that finding nmean that you have
determ ned that the VOCs rel eased at the site have
reached groundwater?

A  Goundwater including the perched zone as
you are asking the question?

Q No. It says -- oh, | see.

Has the amount of VOCs in groundwater
decreased follow ng renediati on of the Kester Sol der
site?

A Yes.

Q Do you believe that's attributable to the
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decline in VOC concentrations in the perched zone as
a result of renedial activities?

A In your prior question when you asked ne
about groundwater, | was using that in the broad
sense, including the perched zone as well.

Q I'mless interested in the perched zone at
the monent. |'mtal king about groundwater, not
per ched groundwat er.

Can you nmake that distinction?

A Yes. You are talking about the shall ow
aqui fer.

Q Yes.

Has the concentration of VOCs in
groundwat er, including the shall ow aquifer, declined
as a result of the renedial efforts at the site to
reduce the level of VOCs in the perched zone?

A Yes.

Q So you agree with the prenmise that VOCs were

rel eased at the site that contam nated the shall ow
aqui fer at the Kester site, correct?
A | believe that the shallow aquifer was
i npacted by PCE for a period of tinme. It was
rel eased at the Kester site.
Q In fact, there was a period of tinme when

Northrop was claimng there was an upgradi ent source
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of VOCs causing contanination entering the Y-12
upgradient nonitoring wells and that it was com ng
from Kester?

A  There may have been VOCs. |In fact, it's
likely that there were some VOCs from Kester that
reached the Y-12 property. | think we tal ked about
thi s yesterday.

There were ot her sources further upgradient,
upgradi ent of Kester, that have also contributed VOCs
to the Y-12 site.

Q But the identified source of PCE in
upgradi ent nonitoring wells coming onto the Y-12 site
i s Kester Sol der?

A | don't believe it's the sol e upgradient
source of PCE

Q |It's the mpjor source, correct?

A | would have to | ook at the plune map data
to evaluate that question. | don't know the answer
off the top of my head.

Q Dr. Waddell deternmined that the major source
of PCE coming on the Y-12 property was Kester Sol der,
correct?

A | believe that's consistent with what he
sai d.

Q Do you agree or disagree?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

415

A | have to ook at the data on the plune

maps.

Are we still on the record?

I would not reach that sane concl usion based
on the avail abl e groundwat er dat a.

Q What are you relying on?

A One of the plune data maps that we
referenced yesterday. | can put it up on the table
if you would like.

Q | need a docunent and a page.

A It's entitled "G oundwater PCE Data for
Upper Shal | ow Aqui fer through Spring 2011."

Q And what are you | ooking at?

MR SLOVE: He'll show you
BY MR M LLER

Q Do you fold road maps that way?

A Trying to get it down to a nore nanageabl e

si ze.

Q Thank you. | do appreciate that.

A This is simlar to a couple of maps that we
| ooked at yesterday. It contains the maxi mum

historic PCE | evel for the nonitoring wells in the
vicinity of Y-12, Kester and sone upgradient sites,
as well as the npbst recent PCE concentration

measured. And this is for the upper shallow portion
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of the aquifer.

Q You have a contour in yellow?

A Yes.

Q Wat is the beginning point of the contour
in yellow?

A On the upgradi ent end?

Q Yes.

A It extends just to the east a few hundred
feet of monitoring well FM5.

Q Wat siteis in that area?

A It extends up to the vicinity of the
Ful | ert on Busi ness Park

Q And what is the concentration upgradi ent of
Kester Sol der for PCE?

A The nost recent data indicates
concentrations ranging from 74 micrograns per liter
to 19 nmicrograns per liter, the "19" being nore
current than the "74."

Q And what nonitoring point are you | ooking

A | was looking at a well that's desi gnated
KS- GAL.

Q And that's a Kester Sol der nonitoring well?

A The "KS" prefix suggests that, but | don't

know that that was necessarily installed by Oion
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Q And where did that PCE cone fronf

A It appears to be originating in the area
that | just described, to the east of FMH5.

Q Fullerton Business Park?

A That general area, yes.

Q Let's go back to the sumary of your
opi ni ons, Exhibit 37

Nunber 22, "The circulation well that is

bei ng operated at the Y-12 site will intercept a

portion of any VOCs that were previously released to

the shallow aquifer at the Kester site."
What does "a portion" nean?

A It nmeans likely, not all.

Q | wouldn't defer with that.

But what is it? Are we talking 5 percent,
50 percent?

A | would say potentially approxi mately hal f
of the VOCs that are present between Kester and the
recirculation well that would otherwi se mgrate
downgradient to the | ocation of the recirculation
wel | .

Q Did you get that answer through nodeling?

A | just referenced Exhibit 33 and the
predi cted capture efficiency for the upper shall ow

aqui fer as a whole in responding to your question.
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Q Is the Kester plunme |ess than 200-feet wi de
as it approaches Y-12 in the recirculation well?

A It does not appear to be very wide. It
appears to be on that order w dth.

Q Wat happens when the direction of
groundwater flow shifts as far as the ability of the
recirculation well to pick up that plune from Kester?

A If it were to shift significantly after a
period of tine, perhaps a year or two, the
recirculation well rmay no | onger be within the shadow
of that plune, but --

Q If you fail to capture any of it?

A The available data, if you |look at the
groundwat er nonitoring well results, suggests that
there's no | onger a perceptible contribution of VOCs
to the shallow aquifer fromKester. So what remains
bet ween Kester and Y-12 is the vast majority, if not
all, of the VOCs that would be in question as far as
being intercepted by the recirculation well.

Q In paragraph 20 in the sumary of your
opi nions, you state there are still elevated |evels
in the perched zone of groundwater VOCs.

A Yes.

Q And contaminants in the perched zone at the

Kester site would nmake their way to groundwater?
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A  They coul d.

Q Historically they have.

A In the past, yes.

Q Nothing's changed about the ability of VOCs
in the perched zone and their ability to get into
deeper groundwater, correct?

A In the short term yes. Perhaps not in the
long term but that's unclear

Q Wiat is being used to renedi ate the perched
zone contam nation at Kester Sol der?

A There's been pilot tests of two different
approaches; one a dual - phase extracti on system and
one a potassi um pernmanganate in situ oxidation
system

Q How Il ong has that been operational ?

A Both of themwere pilot tests. Neither one
is what | would characterize to be an operationa
system

Q The SVE systemat the site was shut down?

A The soil renediation activities were
conpl eted, and the SVE system was shut down at the
conmpl etion of those activities.

Q In June of 2009. Paragraph 13.

A Yes.

Q They estimate there were 990 pounds of VOCs
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in the vadose zone they recovered with the SVE
syst enf?

A Yes.

Q And that was predom nantly PCE?

A Yes.

Q Was there any anmount of TCE or DCE rel eased
at the site?

A There were lower |evels of TCE and DCE
present in the subsurface, nost likely as a result of
the PCE. |'mnot aware of any docunmentation that
woul d suggest that those VOCs were rel eased directly.

Q Paragraph 17 --

A Yes.

Q ~-- it states "Relatively high groundwater
| evel s persist at the site in response to OCWD' s
recharge activities. It is likely that dual-phase
extraction would be ineffective at these high
groundwat er |evels."

Is that statement true?

A | believe it to be true.

Q Soif that's true, you would have to go with
the ozone system correct?

A  No. You are referring to the in situ
oxi dati on, potassium pernanganat e.

Q That's what you are going to use?
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A That | think is an alternative. |It's not up
to ne.

Q Wy would you use potassium permanganate
i nstead of ozone?

A Because that approach has been proven to be
effective as far as injecting it into relatively |ow
perneability deposits.

Q The PCE at this site is in |low pernmeability
deposits, which makes it hard to get at and
remedi at e?

A Yes.

Q It acts kind of Iike a bank hol di ng and
rel easing PCE over |ong periods of tine?

A Yes.

Q Howlong does it take to get all of the PCE
out of a low perneability unit using potassium
per manganat e?

A Well, the pilot tests that were perforned in
| ocalized areas, they were able to effectively renove
the vast mgjority of the PCE in a period of a few
days to a few weeks, but that was within a |ocalized
ar ea.

Q Basically the injection point?

A They injected in one well and extracted in

anot her well that was not |ocated a great distance
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away. | believe it was 10 or 20 feet away.

So they were dealing with a relatively short
di stance between the injection and the extraction
point. It was effective over a very short period of
time over that distance, but it would take | onger for
the site as a whol e.

Q \Wiere is the low perneability unit that has
PCEinit at the site? Could you just describe that
generally for ne?

A Yes. |It's present --

Well, it's typically what we' ve been
referring to or at a sinmlar depth to what we' ve been
referring to as the perched zone at Y-12

Q Wich is?

A There's a cross-section, Figure 4, that's
part of the report, which shows the general site
stratigraphy as it's been identified by Oion. 1It's
a low perneability |ayer, on average, |ies between
approximately 70 and 80 feet bel ow the ground
surface. It's in --

Q Just tell nme the figure

A -- this.

Q Yes. What is the figure?

A 4.

Q Wiat are the concentrations in that zone of
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PCE?
MR SLOMVE: VWhich one?
THE W TNESS: The thick one. Yeah, thanks.
Monitoring well nunmber 1, which is in the
perched zone. |I'mreading this off a graph

But the current PCE concentration, or nost
recent as of the fall of 2011, was approxinately
600 m crograns per liter in M¥1, and that's screened
from75 feet to 95 feet. MM2 was approximately 1700
m crograns per liter, the sane screen interval. MWMA4
with the sane screen interval. It was approximately
750 micrograns per liter. MM5 is approximtely
1900 mi crograns per liter. MMG6 is approximtely
570 nmicrograns per liter. And MW7 is approximtely
700 m crograns per liter.

Those are the perched zone wells.
BY MR M LLER:

Q Now, those are neasurenents of groundwater
in the area of the perched zone, correct?

A Yes.

Q Has sonebody tried to nmeasure the
concentrations and the | ow perneability material that
causes the perched zone to be there?

A The soil matrix concentrations?

Q Yes.
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A Yes. | believe there's data in that regard.

Q Are the concentrations typically higher than
in the groundwater?

A | would say the highest soil matrix |evels
that have been neasured in that zone are conparable
to the highest perched groundwater concentrations
that have been neasured recently.

Q Wat sanple result are you | ooking at?

A I'mlooking at Figure 5.4 of the Kester site
summary report which shows the neasured soil matrix
concentrations in the 51- to 75-foot depth zone.

Q One of the things that can happen with
DNAPL, especially PCE, is it can overcone the
threshold required to penetrate clay, correct?

A If it pools to sufficient depth, yes. It
can overcone the --

Q Poor entry sure, | believe it's called?

A  The hydrophobi c nature of the clay, yes.

Q That DNAPL can be hard to locate in clay,
correct?

A Yes.

Q And hard to renedi ate because you don't know
where it is?

A It nmakes it nore difficult to renediate if

you don't know where it is, yes.
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Q Is there evidence of DNAPL rel eases at this
site?

A | think it's unlikely.

Q Wre there spills of pure product at this
site; pure PCE, that is?

A It's likely that there were spills of pure
PCE onto the floor slab of the facility.

Q They had a drum storage area with
cont ami nati on probl ens?

A Well, within the chem cal mxing and storage
area, which is adjacent to the drum storage area

Q And that's the center of the contam nation?

A Yes, in that vicinity.

Also in response to your prior question, |
shoul d mention, in looking at the soil matrix
concentrations and the soil gas concentrations, they
woul d tend to suggest that there's probably not
DNAPL.

Q Wy?

A They are too | ow

Q Wat is too | ow?

A The highest onsite soil matrix concentration
that was neasured at a shallow depth |ooks like it
was 99 milligranms per kilogram or 99,000 m crograns.

Q 99,000 parts per billion?
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A Yes.

Q Wiat is the level at which the concentration
is indicative of the likely presence of DNAPL?

A | wuld say it becones increasingly nore
likely if you find |l evels above approxi nately
10 mlligrams per kilogramin the soil

Q 10,000 parts per billion?

A Yes.

Q Isn't 99,000 above 10,000 parts per billion?

A Yes.

I may have mi sspoke. | neant 10, 000
mlligranms per kil ogram

Q | don't think you neant that because that's
10 million parts per billion

A Yes. Seeing those concentrations at
nunerous sites, and you are getting into noderately
hi gh sol vent concentrations where there's likely to
be phase separated solvent in the soil at those
concentrations.

Q Aren't there quite a few published papers
that say concentrations |ower than 10 million parts
per billion are indicative of DNAPL, including
publ i shed standard textbooks that are used to educate
peopl e in your profession?

A Are you tal king about groundwater dissolved

426



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

concentrations or soil matrix concentrations?

Q Let's take dissolved water concentrations.

A There are a nunber of publications that
di scuss that subject.

One rule of thunb that |'ve seen nmentioned
before is if you exceed 20 percent of the solubility
limt of a particular VOC.

Q 20 percent, not 1 percent?

A Correct.

Q You would be surprised to hear that in
standard textbooks today that are used to educate
hydr ogeol ogy students, that 1 percent is the rule of
thunb for groundwater?

A | think it depends on the nunber of
moni toring points that you have. |If you' ve got a
site where you' ve got a relatively high nunber of
moni toring points, if you had DNAPL you are going to
see di ssol ved concentrations nuch, much higher than
that that woul d be detectible

If you got dispersed, very dispersed
moni toring points that nay be | ocated | arger
di stances froma potential DNAPL | ocation, then I
woul d agree that you could potentially have | ower
concentrations, perhaps as |ow as 1 percent, that

woul d be indicative of the presence of DNAPL.
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Q Wiat is the standard textbook used today to
educate people in the hydrogeology field to get their
Bachel or' s degree?

A Freeze and Cherry is still used pretty
ext ensivel y.

Q And what is the standard graduate textbook
on the subject?

A | don't knowif there is what | would call a
standard graduate textbook. Freeze and Cherry is
still used quite a bit for graduate-level work as
wel | .

Q Isn't Bear used for graduate-|evel work?

A I'mnot familiar with that. There's a

textbook by Stoler that's used pretty extensively as

wel | .
Q Wiich Stoler?
A  Robert.
Q The one who lives in Orange County?
A Yes.

Q Turn to the section on "Docunented Rel eases”
in your sunmary report, which | need to nmark, and the
report figures, which | need to mark as Exhibits 38
and 39.

38 will be the sunmary and 39 will be the

figures.
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(Plaintiff's Exhibits 38 and 39
were marked for identification and are
attached hereto.)

BY MR M LLER

Q 38 and 39 are reports on Kester Sol der you

pr epar ed?
A Yes.
Q | made sure | had a copy for nyself. | may

have to swap you copies

A That's okay.

Q No, you keep the ones with the exhibit tabs.

Could | have the other two, please, and also the
thick one you borrowed back that you said | could
have? | want a conplete set at the end of the day.

A On, yeah, | forgot | gave that to you.

Q Section 3, "Docunented Rel eases."

A Yes.

Q According to your sumary, what is the
docunent ed rel ease of PCE at Kester Sol der?

A | didn't see docunentation of any rel ease
that was noted in the avail abl e records.

Q ©Didthey turn in an unauthorized rel ease
report to the state or | ocal oversight agencies?

A Specifically with respect to PCE?

Q W can start there. They may have said
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sonmet hing |i ke VOCs and not been nore specific, and
woul d want to know about that.

A | don't believe |I've seen that type of
report. There's correspondence fromtwo or three
different regul atory agenci es regardi ng the di scovery
of PCE in the soil beneath the facility.

Q Could you turn to page 18 of your narrative?

A \Wich page?

MR SLOVE: 18.

BY MR M LLER

Q 18.

A Oh, of the docunment summary?
Q Yes.

A Yes.

Q March 25, 2006, Orion, the consultant
retained by Northrop at the site, estimted that the
SVE system woul d renove over 10,377 pounds wi thin
two years based on the initial renoval rate, correct?

A Yes.

Q How nmuch did they actually renove?

A Just under 1000 pounds, as | recall.

Q Wre they having trouble getting PCE out of
tight soils using the SVE systenf

A Not for the upper soils, only for the

roughly 10-foot thick zone that we discussed earlier
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Q But that's not the reason for the
di screpancy between the estinmate and the outconeg,
correct?

A Correct.

Q Because the SVE systemwasn't designed to

address contam nati on beneath the water table.

A Wll, it wasn't --
The najority of that zone was not -- or has
not been below the water table. It was sinply | ow

perneability but not saturated.

Q Okay. It was in a sem -perched -- or in a
perched zone, is what you are saying?

A Well, it was in arelatively | ow
perneability silt and clay |layer that locally had --
well, locally the | ower portion, |ower few feet of
that silt and clay |ayer were saturated.

Q So why did the estinmate vary fromthe actua
recovery so nuch, basically by a factor of 10?

A Because the initial VOC levels in the SVE
system when it was operated dropped of f nuch nore
qui ckly than the exponential decay nmodel that Oion
had used in their estimate. And there's a copy of
the rate at which the VOCs -- the VOC levels in the
influent to that system dropped off as Figure 7 in

the 11-by-17 figure package.
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Q They were using a vadose zone nodel to try
to predict the concentration they would renove?

A They used an attenuation nodel or curve that
they had attained from another site which had
generally sinilar, though not identical, soi
characteristics; so they thought it would give it a
reasonabl e estinmate. But when they actually started
the SVE system at Kester, the PCE |levels in the
influent to that system dropped off nmuch nore quickly
than at the other site.

Q \Was that a vadose zone nodel ?

A For both cases? | believe it was, yes.

Q Is it well-known that vadose zone nobdel s can
bot h under- and overestimate mass significantly?

A |I'mnot sure what you are asking.

(Whereupon M. Geocaris entered

t he proceedings.)

BY MR M LLER:

Q Is it well-known that the vadose zone
contamination is hard to nodel and nodel s can over-
and underestimate it significantly?

A | think that's a fair statenent.

Q This is just one exanple of where that is
true?

A Yes.
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Q If you look at page 22 of your notes,
perched groundwater is about 86 feet bel ow ground
surface.

A Wich entry are you --

Q 7-15.

>

At that tinme. That's no |onger the case.

Q Wat is it now?

A | believe it's closer to 70 feet.

Q At page 24 you sunmarize a perched zone
hydraulic study report by Orion. Ws the point of
that study to deternine how feasible it was to get
PCE out of the perched zone and the confining |ayer
in that area?

A Yes, or to chemically oxidize it. They were
eval uating renedi al alternatives

Q Basically it's hard to get the chem ca
oxidant into the low perneability material because of
the entry pressure required to do that?

A It's certainly harder than it is for a
hi gher perneability material, yes.

Q At page 25 of your notes, you indicate they
are going to attenpt to inject 10,800 gall ons of
3 percent pernmanganate sol ution?

A Yes.

Q Has that been done?
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A  No, | don't believe so.

Q Do you know when they planned to do it?
A | believe in late 2009.

Q WwWll, has it been done or not?

A | don't believe it has been done.

Q Page 27, you sumarize an Orion nenorandum
and it contains a reconmendation "Suspend
per manganate injection testing."

A Yes.

Q And they recomend perform ng high vacuum
soi | vapor extraction?

A Yes.

Q But you testified earlier that that's not
going to work because of current recharge rates and
current groundwater |evels.

A It would be nore difficult today as a result
of the presently el evated groundwater |evel, such
that it may no | onger be the nost feasible approach

Q Has Oion decided to go back to pernmanganate
injection in a report subnmitted to the state?

A | don't believe there is a report that has
been subnitted, no.

Q Have they notified the state in witing that
they are going to go back to pernanganate injection

yet?
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A Not that |I'maware of.

Q Are they basically waiting for the
groundwater to | ower?

A No. It's my understanding that they are
having what's referred to as a "RIES" conmittee
meeting, a remedial identification evaluation --
let's see. | should know that acronym Renedi al
identification -- essentially identification of the
renedi al approach where they have a group of
consul tants peer review the avail able data and
recomend what they believe to be the nost feasible
appr oach.

Q Wuld that be a group of consultants within
Orion?

A No. | believe it's -- it would include
Orion representatives but predom nantly consultants
and experts outside of Orion

Q | take it it's a technically difficult
evaluation or it wouldn't be necessary for a neeting

i ke that?

A | wuldn't say that it's sinple, but | think

it's a good approach to bring nore eyes to bear on
the problemin order to nake sure that the best
solution is identified.

Q Basically it's not very sinple to get PCE
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out of a confining unit, correct? That's the
probl em

A Well, you don't necessarily need to get it
out if you go with a chemical oxidation alternative,
but it's easier to get it out of higher perneability
soi | deposits.

Q Are you familiar with situati ons where PCE
bl eedi ng out of |ow perneability materials causes
sites to be contaminated for nore than 100 years?

A No.

Q Are you familiar with the San Gabriel Valley
operable unit?

A Yes.

Q Isn't the estimated cleanup tinme on the
order of 200 years?

A Onh, | misunderstood your question.

I certainly have seen people estimate
extraordinarily long cleanup tinmes. | have not seen
docunentati on of the condition, though, that you
described with your question.

Q You nean 200 years' worth of testing,

i nvestigation and nmonitoring?
A Yes.
Q Basically our forefathers weren't doing it.

A It seened |Iike an easy question to answer.
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Q Yes.

Well, there's certainly estinmated cl eanup
times with PCE in the hundreds of years that are
considered to be reasonabl e estinmates, and planning
and renediation is based around that, correct?

A Wth punp and treat type systens or
approaches that don't address source renoval, yes, it
can take a long tine.

MR MLLER | told counsel | would try to stop
around 4: 30.

MR SLOMVE: You did.

MR MLLER W have an understanding that this
will be reconvened. Please |let ne know within the
next couple of days if you are going to nodify your
position on reinbursenent, what he's been paid --

MR SLOVE: Yes.

MR MLLER -- in total

MR SLOME: Yes. | shall do that.

MR MLLER Al right. And then we will make
arrangenments for a convenient tinme to address this
i ssue and get it resolved before we reconvene. And
I"mavailable to take your calls, | trust you have ny
cell, on rescheduling.

MR SLOME: No; but E-mail is fine.

MR MLLER We'Il go off the video record for
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this part.

THE VI DEOCGRAPHER:

deposi tion.
4: 33.
/

/

We're going off the record.

Thi s now concl udes today's

The tinme is
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STATE COF )
) ss.
COUNTY OF )

I, the undersigned, say that | have read the
foregoi ng deposition, and | declare, under penalty of
perjury under the laws of the State of California,
that the foregoing is a true and correct transcript
of ny testinony contained therein, incorporating any
and all changes and/or corrections as noted by ne.

EXECUTED t hi s day of ,

2012, at

GLENN D. TOFANI
Vol une 2
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I, the undersigned, a Certified Shorthand
Reporter of the State of California, do hereby
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That the foregoi ng proceedi ngs were taken
before ne at the tinme and place herein set forth;
that any witnesses in the foregoing proceedings,
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transcri bed under ny direction; further, that the
foregoing is an accurate transcription thereof.
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or enpl oyee of any attorney of any of the parties.
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subscri bed nmy nane.
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